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Christian  Baumleb,  Professor  of  Matena  Medica  and  Dimetor  of  the 
Folyeliiiic  at  Freiljiiig  (Badeu),  was  born  iii  1830,  at  Biichuii  (U|fi»er  Fmu- 
conia).  His  early  education  was  completed  at  the  Hi^h  School  of  Nurem- 
berg, .and  lie  studied  medicine  in  the    UnivBrHities  of  Erlangen,   TQbiugen, 

iSeflin,  Prague,  and  Vieuua.     He  gt'iiduat^d  at  Erlangfiii   ia    18(U>,   and   for 

'  over  two  years  held  the  post  of  asiiistant-pbyMician  to  the  polycliiuc  of  thia 
uni versify .  Afterwards  he  went  to  Paris  and  Loudoiij  and  from  186*1  to 
1866  was  resident  medical  officer  at  the  German  Hospital,  London.  In  the 
hkUer  year  he  became  a  mcnibcu'  of  the  Royai  College  of  Fbyjiieiaiis,  Londrmj 
and  prsctiscd  in  London  from  i8Ctj  to  1H72,  at  the  Bume  time  ucting  aa  asaist- 

I ant^ physician  to  the  German  Hospital  and  tlie  Victoria  Park  Hospital  for  Uia- 
aes  of  tlie  C^iest.     In   1872  he  was  called  to  a  Cliair  of  IMedicine  iu  tho 

pUniversity  of  Erlangen,  and  in  tlie  autmnn  of  1874  to  Freibnrg. 

He  ifl  the  author  of  **  A  Thesis  on  the  Function  ^if  the  lutncusttd  Muticles," 
Erlangen,  1860 ;  of  papers  "  On  Coioboma  Dculi/'  Wtlrxk  med.  Zeitsrhr., 
1862:  "On  Tympanitic  Resonance  in  Pneumonia,"  Deutschoa  Arch,  ftlr 
klin.  Medicin,  Vol.  L,  1865;  **  On  Typhoid  Fever  in  England,"  Ibid.,  Vol. 
ilL,  1867;  '*  On  the  Observation  of  Temperature  as  a  Means  of  Diagnosis 
in  Cases  of  Syphilids,"  Ibid-,  Vol.  IX.,  1871  ;  and  of  various  other  con trilnit ions 

'to  the  same  journal,  and  to  the  Medical  Timt-s  and  Gazette,  the  Britif^ik 
Medical  Journal,  the  Transactions  of  the  Clinical  and  Pathological  Societies 
of  London.  Hi^  was  the  transliitor  of  Niemeyer^s  lectures  on  Consumption 
into  Engli&h  fur  the  New  Sydcidiam  Society. 

Arkolb  Hellfr,  Professor  of  General  Pathology  and  Patliolo^r^cnl  Aiiiitomy 
at  the  University  of  Kiel,  wm  born  in  the  year  18|0,  in  Khnn-llaubach-otv 
the-Main  iu  Bavaria,  He  .'studied  medicine  in  Erlangen  and  BEulin,  received 
the  degree  of  Doctor  in  1866,  and  served  as  an  army  Burgeon  during  the  Avar 
of  1866.  In  further  pursuance  of  hia  Btudies  he  visited  Vienna,  Prague,  and 
Lei|>sic,  in  the  former  working  under  Rokitansky,  and  in  the  latter  under 
Lu4wig.  During  the  war  of  1870-71  he  wa.s  active  as  a  vcdnnteor  in  caring 
for  the  sick  and  w^ounded.     During  the  interval  from   1866  to   1872  he  wa^ 
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asaiataiit  at  the  Patbologiciil  luatitute  in  Erlaugeo  j  in  1869  Lt*  rectJived  the 
position  of  Private  IiiBtruetor;  in  1871  he  visited  England  and  Scotland;  in 
1872  he  wajs  called  to  Ki^L  He  has  contributed  the  following  articles  t<> 
joumala:  "On  the  Anatomical  Grounds  for  the  Disturbances  of  Hearing  in 
Cerehro-s|>inal  J^IeningitiB,"  in  the  Deutschea  Archiv  f.  klin,  Med.,  Band 
IIL ;  '*  Pneumonia  and  Meniu^tia,"  Ibid.,  Band  V,  (written  conjointly  with 
Professor  Zimmennaiinj  of  Basle) ;  "  Metastatic  Processes  of  the  Liver,"  Ibid., 
Band  VII. ;  **  Skleroderma,''  Ibid.,  Band  X. ;  *'  Hydronephroses,'*  Ibid.,  Band 
v.,  VI. ;  *'  Multiple  Neuromata,"  VLrchow's  Archiv,  Band  44 ;  *'  On  Inflam- 
mation and  Hujjpuration,''  Erkngen,  1869,  Ibid.,  Band  40 ;  '^  On  Rhythmic 
Lymphatic  Pulse,"  Mt-d.  CVmtrai-Bl,  1869;  "On  the  Blood-vessels  of  the 
Small  Intestine,"  Arbeit,  d.  Phya.  Jnatit  zu  Lei}>sig,  1872.  He  has  also 
published  a  number  of  minor  articles  in  the  Deut^selies  Art^liiv  f.  klin.  Med., 
in  Virchovv'a  Archiv,  and  in  the  Sitzungnberichte  d.  physical,  und  medicio. 
Gesellsehaft  of  Erlangen, 

Otto  Bollinger,  the  son  of  a  Protestant  minister,  was  bom  on  the  2d  of 
April,  184JJ,  at  Altenkitclien,  in  the  Rhenif>h  Palatinate  of  Bavaria.  After 
completing  his  studies  at  the  High  School  of  Zueibrtlcken,  he  entered  the 
University  of  Munich  in  the  autumn  of  1S62,  and  devoted  himself  to  the 
study  of  medicine  until  1868.  From  the  year  1863  to  18G8  he  also  acted  as 
asHiHtant  under  Profesnor  Buhl,  of  the  Pathological  and  Anatomical  Listitute 
of  the  University.  Without  takino;  hi:j  degree  or  passing  the  state  examina- 
tion lie  visited  Vienna  ami  Berliti,  where,  during  the  years  1 868  and  1809,  he 
completed  Ids  medical  studies,  and  immediately  commenced  in  those  cities  the 
Ktndy  of  compMrative  pathology  ami  veterinary  lui^dieine.  Retuniing  to 
Munich  he  continued  his  studies  at  the  veterinary  school  of  tlie  litttei  city, 
and  in  the  summer  of  1870  became  Private  Instructnr  in  comparative  path- 
ology at  the  University  of  Municli.  When  llie  France-German  war  broke 
out  lie  entered  the  Bavarian  service  f^^r  the  war^  as  a  vohmteer  surgeon  of 
a  battalion.  In  this  capacity  he  served  during  the  whole  campaign  in  Fninoe, 
After  the  war  was  ended  he  accepted  a  call,  made  before  the  war,  and  became 
Professor  at  the  Vetorinary  School  in  Zurich,  acting  at  the  same  time  at 
the  University  as  Private  Instructor  in  Comparative  Pathology' ;  he  also  gave 
instruction  aa  Professor  of  Epidemiology  in  the  agricultural  department  of 
tlie  Confederate  Polytechnic  Institute.  After  three  years  of  active  devotion 
to  tliese  subjects  in  Zurich,  In*  accepted  a  call  as  Extraordinary  Professor  of 
ComparatiA^e  Pathology  at  the  University  ^^f  .Munich,  and  also  as  Professor 
of  General  Pathology  at  the  Central  Vifterljmry  School  of  Munich,  both  of 
which   positions  he  hiis  been   lilling  siuce  the   Spring  of  1871.     Tlio  more 
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important  of  his  scieutific  works  are  the  following:  1.  '^Contributions  to 
Comparative  Pathology,"  Pai-t  I.  **  The  Colic  of  Horses  and  Venuiform 
Aneurism  of  Enteric  Arteries"  (with  19  wood-cuts),  Munich,  1870,  Part  11. 
**  On  the  Pathology  of  Malignant  Pustule  "  (with  3  plates),  Munich,  1872. 
2.  "  Statistics  of  Changes  of  Old  Standing  in  Human  Bodies."  3.  "  On  the 
Pathological  Anatomy  of  Acute  Atrophy  of  the  Liver  and  Phosphorus 
Poisoning."  4.  "  A  Case  of  Phosphorus  Poisoning."  Deutsches  Arch.  f.  klin. 
Med.,  Vols.  V.  and  VL,  1869  and  1869.  5.  "  On  Peculiar  Bodies  in  the  Minute 
Arteries  of  Horses,"  Virchow's  Arch.,  Vol.  47,  1869.  6.  '*  Mycosis  of  the 
Lungs  in  Horses,"  Ibid.,  Vol.  49,  1870.  7.  "  A  Contribution  to  our  Knowl- 
edge of  the  Rinderpest,"  Arch.  f.  Thierheilkunde,  Band  24,  1871.  8.  "Con- 
tributions  to  Comparative  Pathological  Anatomy : "  I.  "On  the  Pathological 
Anatomy  of  Hydrophobia  ; "  11.  **  Miliary  Tuberculosis  in  the  Cat, " 
Virchow's  Arch.,  Band  55,  1872.  9.  "  On  the  Tuberculosis  resulting  from 
Inoculations  and  Feeding  with  Tubercular  Matter,"  Arch,  f  Exper.  Path., 
Bd.  I.,  1873.  10.  "A  Contribution  to  our  Knowledge  of  the  Lameness  of 
Foals,"  Virchow's  Arch.,  Bd.  58,  1873.  11.  <*0n  Epithelioma  Contagiosa 
in  the  Domestic  Fowls  and  the  so-called  Pox  in  Birds,"  Ibid.  12.  "On 
Leukaemia  of  Domestic  Animals,"  Virchow's  Arch.,  Bd.  59,  1874.  13.  "  On 
the  Syphilis  of  the  Wild  Hares,"  Ibid.,  Bd.  59,  1874. 
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On  pag^  D9,  at  the  bcj,nmiifig  of  the  fifth  Ene  from  the  bottom,  a  comma  has  been 
omitted  aft-er  the  word  ** bronchi." 

On  page  231,  fifteentli  line  from  tte  top,  the  word  **  chest "  should  be  uaed  ui£te&d 
of  **  heart.  ^" 

On  page  317,  the  word  '  *  modificaitons  "  should  vead  *^  modificatioiLs." 

On  pago  538,  «iith  line  from  the  top,  *'  (1 :  5G-4iOj  '*  read  '*  (one  grain  to  the  fluid 
drachm)." 

On  page  6(12,  footnote,  for  **  pilla .,  .doses,"  read  *'  pills  containing  eqnol 

parts  of  fiulphat^j  of  cinchona  and  Ruccharated  carbonate  of  iron,  of  which  from  twenty- 
three  to  thirty  ^ains  arc  taken  through  the  day  in  hourly  doses." 

On  page  0U3,  aixth  line  from  the  tap,  for  *'  1^0"  read  '•  1^5 ;  "  sev^cnth  line  from  tho 
bottom^  for  ^'Bamatdk"  read  *  *  Beruatiik. " 

On  patje  0*14,  laut  Hue  of  foot-note,  for  'M  10  lbs.  8  ounc<?3  t-o  tho  hath)  "  read  ^'  (one 
hundred  and  twenty-nine  American,  or  one  hundred  and  forty-oiie  British  ounces  to  tho 
bath).'" 

On  page  HOo,  second  lino  from  the  bottom,  for  '' chinoidine  "  read  *  *  tjninoidme  " ; 
in  fiocond  foot-no te^  for  "'  Quinodine  "  rewl  *'  Qainoidine." 

On  page  ti70,  eleventh  line  from  the  top^  for  **  180"  read  *'  l8o," 

On  page  677,  in  the  foot  Ufite,  for  *'  heht^enne  ''  read  **  berberine*'  j  luid  for  ^*  3i  to 
15  grains"  read  '*  frtm  three  to  fifteen  grains/' 

On  page  737,  at  the  top^  for  ^'  narcottic"  re:ul  '"narcotic," 
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On  page  847,  sixth  text-line  from  foot,  '*  (bromide  and  iodide  of  potasainm,  chlorate 
of  potasBa),"  should  rea-l  **  (bromide,  chloride  and  iodide  of  potassium)." 

On  page  S70,  second  line  from  the  bottom,  *'  bichlornte  "  should  read  '*  oMoiide  ;  " 
and  same  page,  last  ILnc^  *'  potash ''  should  read  **  potassium.'* 

On  page  t171,  top  line,  **  potash  "  shotdd  read  *'  potassium." 

On  page  453,  la&t  line,  ''  disordered  "  fcbonld  read  *^  perverted.'* 
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Recent  general  works  upon  syphilis :  Bieord,  Trait(^  complet  des  maladies  y6n6ri- 
ennes.  Clinique  iconographique  de  Thdpital  des  y(^n6ricns.  Paris,  1842-52. 
— Simon,  Alt  "  Syphilis,"  in  Virchow's  Handbuch  der  spec.  Pathol,  u.  Ther., 
Bd.  IL,  1,  1855,  p.  421.— Freeman  J,  BumUead,  The  Pathology  and  Treatment 
of  Venereal  Diseases.  2  edit  Philadelphia,  1864. — MichaelU,  Compendium  der 
Lehre  von  der  Syphilis,  2  AufL  Wien,  1865 Jonathan  Hutchinson,  *'  Constitu- 
tional Syphilis,"  in  J.  Russell  Reynolds'  System  of  Medicine,  Vol.  I.  p.  287. 
London,  1866. — zi,  Oeigel,  Geschichte,  Pathologic  und  Therapie  dor  Syphilis. 
Wurzburg,  1867. — Berkeley  HiU,  Syphilis  and  Local  Contagious  Disorders. 
London,  ISQS.— Henry  Lee,  "  Syphilis,"  in  Holmes'  System  of  Surgery,  2d  ed., 
YoL  L  p.  395.  London,  1870. — C.  v,  Sigmund,  Syphilis  und  veucrische  Ge- 
schwursformen.  Pitha  and  Billroth's  Handbuch  der  allgem.  u.  speciellcn  Chi- 
rurgie,  B.  L,  2,  p.  204,  1872.—//:  Zeissl,  Lehrbuch  der  Syphilis,  2  AufL 
Erlangen,  1872. — A.  Foamier,  L39ons  surla  syphilis  (5tudi(?c  plus  particulifere- 
ment  chez  la  femme.  Paris,  1873.  —E.  Lancereaux,  TraiUi  historiquc  ct  pratique 
de  la  syphilis,  2d  edit,  Paris,  1874,  containing  a  very  complete  bibiliography. 

By  the  term  sj/pTiilis  we  nndei-stand  a  chronic,  infectious 
disease,  whose  course,  though  protracted,  is  not,  on  this  account, 
less  t3T)ical  than  that  of  other  infectious  diseases.  But  in  syph- 
ilis the  different  stages  lie  so  far  removed  from  each  other  that 
the  connection  between  their  symptoms  is  not  at  once  manifest. 
For  this  reason,  certain  symptoms  of  the  disease  were  for  a  long 
time  not  recognized  as  belonging  to  syphilis. 

The  disease  consists,  essentially,  in  an  intoxication,  which 
proceeds  from  a  local  infection,  and  gradually  pei-vades  the 
entire  organism,  manifesting  itself  in  all  the  various  tissues  of 
the  body  under  the  form  of  an  inflammatory  process,  of  greater 
or  less  intensity,  which,  to  a  certain  extent,  pursues  a  course 
peculiar  to  itself. 

The  mode  in  which  the  disease  commonly  propagates  itself 
has  tended  not  a  little  to  impede  its  study,  and,  chiefly,  because 
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in  the  past  attention  has  been  directed  solely  to  local  pro- 
cesses tliat  take  place  at  the  point  where  the  poison  gains 
entrance,  to  the  neglect  of  changes  occurring  in  thebodj  at  large. 
FiirthLimure,  a  number  of  local  affections^  having  no  connection 
wliatever  with  sjphiUs,  were  for  a  long  time  confounded  with  it, 
Etiologically  speaking,  syphilis  and  morbus  venereus  are  not 
syDonynious  tenns  ;  syphilis  mar  be  a  morbus  venereus^as,  in 
fact,  it  is  in  the  great  majority  of  instances— but  not  necessar- 
ily. The  only  conditions  necessary  to  the  inception  of  the 
disease  are  the  pn?sence  of  the  specific  poison  and  its  inocula- 
tion  at  any  part  of  the  skin  or  mucous  membrane  of  a  healthy, 
that  is,  not  yet  syphilitic  persoHj  though  the  disease  may  also 
be  inherited. 

Whenever  the  meaning  attached  to  a  term  is  clearly  defined, 
the  hitter  may  be  retained,  evt^n  though  its  lack  of  intrinsic  sig- 
nificance or  other  considt^mtions,  such  as^  perhaps,  ajiply  par- 
ticularly to  the  dis<^ase  which  we  are  now  considering,  might 
seem  to  render  a  changt^  of  name  d^yimble.  The  t^rm  ''  syphilis  •' 
was  probably  invented  with  reference,  etymologically,  to  the 
most  fn^quent  mode  of  origin  of  the  disease,  and  was  first 
employed,  incorporated  in  a  mytli,  by  the  Veronese  ]>liysician 
Hieronymus  Fracastorius/  who  relates,  in  a  poem  conceniing  the 
disease,  that  a  herdsman  of  king  Alkithous,  Syphilus  by  name, 
was  afflicted  with  it  by  Apollo,  in  punisliment  for  paying  divine 
homage  to  tlie  king  instead  of  to  the  god.  Other  names 
emplrjyed  in  the  fifteenth  and  sixtinnith  ct^nturies  were  :  Morbus 
gnUirus  (l)y  the  Italians,  Geraians,  and  Spaniards),  3forhus 
neapolitamis  by  the  French,  who,  however,  as  early  as  at  the  end 
of  tliH  fiftepnth  century,  calltd  the  disease  *'?a  grosse  terole,^'* 
In  Sjntin  the  popular  term  was  ''huhas'*'^  (pox);  in  Germany : 
Wehehe  Bossen  or  Purpeln^  also  mala  franzos.  The  older 
writers  also  employ  the  names  Lues  Tcnerea  (Pernelius,  1556), 
meuiftf/ra  (mentnlngra),  and  Pudejidagra^  Patursa  (passio  tnr- 
pis  Saturnina),  and  others. 

*  II.  Fi'titiUhirn,  VeronensiH :  SjpbiliK  sivcs  morbus  gall  leu's.  Lib,  III.  Written  in 
1521.  Printed  in  the  collection  of  A,  Lnimmis.  F.  does  not  himself  give  anj  otymol- 
ogy  of  the  term  ho  employa,  but  (Ittftr.  FaW/pht^  de  morb.  g^alL.  Aphr*  IL  |>.  jIhJ,  saje: 
**Hic  vocaTit  Bypbila  morbnra  lAtam,  quia  ex  amore. . .  .ut  plmrimum  anboritur." 
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3Io8t  of  the  writings  which  had  appeared  upon  syphilis  at  the  end  of  the  fifteenth 
century,  and  up  to  the  middle  of  the  sixteenth  century,  are  collected  in  the 
work,  first  published  in  1566,  in  Venice,  by  Aloysius  Luisinus,  De  morbo 
Galiico  omnia  quae  exstant,  etc.  A  third  edition  of  this  collection  was  prepared 
by  Boerhaave  under  the  title,  Aphrodisiacus  sive  de  lue  venerea,  etc.  Lugd. 
Batav.,  1728.  A  tliird  volume,  with  otlier  supplements,  was  publislicd  l)y  Ch. 
G.  Gruncr,  in  1788,  and  still  later,  up  to  the  year  1802. — J.  AHntc,  De  morbis 
venert'is  libri  VI.  Paris,  1736. — Ch.  GirUmner,  Abhandlung  iiber  die  vener. 
Kmnkheit.  Gottingen,  1789.— (7.  //.  Fuehs,  Die  Sltesten  Schriftsteller  iiber  die 
LustfK'Uche  in  Deutschland  von  1495  bis  1510.  Gottingen,  1843. — Ph.  G.  ITensler, 
G^schichte  der  Lustseuche.  Altona,  1783 — J.  liosenhaum,  Die  Lustseuche  im 
Alterthum.  Halle,  1839. — G.  L.  DkUrkh,  Die  Krankheitsfamilie  Syphilis,  I. 
Band.  Landshut,  1842.— P.  L.  A.  Cdzenave,  Traits  des  8yi)hilidcs.  Paris,  1843. 
— F.  A.  Simon,  Versuch  cincr  kritischen  geschichte,  etc.  Hamburgh,  1830-46. 
— //.  FrUdhprgy  Die  Lehre  von  den  venerischcn  Krankheitcn  in  dcm  Alterthum 
und  Mittelalter.  Berlin,  1865.—//.  llacner^  Lehrl)uch  der  Geschichte  der 
Medicin,  2  Aufl.  Jena,  1859.  3  Aufl.,  1  Band,  1  Lief.,  1874.—^.  ITirsch, 
Handbuch  der  histor.  geograph.  Pathologic.  Eriangen,  1860.  1  Band. — 
F.  TF.  MalUx^  Die  venerischen  Krankheitcn  im  Alterthum.  Eriangen,  1873. — 
2>.  Bonifacio  MontejOy  La  sifilas  y  las  cnfermedades  que  se  han  confudido  con 
ella,  Madrid,  1863-64  and  1870,  was,  however,  not  accessible  to  me;  refer- 
ences to  it  to  be  found  in  Notes  on  the  History  of  Syphilis,  by  George  Gaskoin; 
Medicril  Times  and  Gazette,  1876,  Vol.  IL  pp.  62,  89,  115,  200,  and  in  Die 
Deutschen  Klinik,  1873.  Nos.  49,  50,  and  ^\.—Edm.  BassereaUj  Origine  de  la 
Syphilis.     Paris,  1873. 

Tlie  fii-st  knowledge  of  syphilis,  as  a  separate  and  distinct 
disease,  dates  from  the  end  of  the  fifteenth  century,  from  that 
notorious  and  epidemic-like  outbreak  of  the  disease  in  Italy, 
between  the  years  1490  and  1500.  From  the  numerous  writings 
which  appeared  in  the  latter  part  of  the  fifteenth  century,  and  in 
the  beginning  of  the  sixteenth,  it  is  evident  that  the  physicians 
regarded  it  as  a  new  disease.*  Its  origin  is,  by  common  consent, 
traced  by  them  to  the  army  of  Charles  VIII.  of  France,  who  liad 
been  in  Italy  since  September  1494,  and  1494-5  was  besieging 


*  NiooiauB  LeonicenuB  writes  in  1497 :  **  InsoUtae  naturae  morbus  Italiam  et  multas 
alias  regiones  invasit."  Aphiodis..  L  p.  18. — LanrentiuB  Phiisitis.in  1530:  **Xam 
incognitos  et  invisus  erat  iste  pestifer  morbus  non  tantum  vulgo,  yerum  ctiam  doctis 
et  in  sacra  medicina  emditis.**    Aphr.,  L  p.  344. 
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Naples.  The  disease  is  reported  (according  to  J,  de  Vigo,  in 
December,  1494)  to  have  broken  out  among  the  soldiers  of  the 
besieging  army  to  an  alarmmg  extent,  and  in  an  exceedingly 
severe  form. 

The  e2.rliest  description  of  the  disease  comes  from  Marcellus 
Cumanus,  an  army  surgeon  from  Venice,  who  observed  it  in 
1495  among  the  soldiers  besieging  Novara.  He  describes  as 
sym|>toiiis  of  the  affection  ulcers  of  the  genitals,  violent  pains  in 
the  aniis  and  legs,  and  eruptions  of  the  skin,  which,  without 
treatment,  would  sometimes  last  for  years. 

Various  attempts  wr-re  made  to  account  for  the  apparently 
sudden  prevalenre  of  the  disease.  While  most  ph3"si<:ians,  as 
Conradinus  Gilinus,  in  1407/  recognized  the  starting-i^oint  of  the 
affection  to  be  in  the  genitals^  and  regarded  impure  sexual  con- 
gress as  the  most  important  element  in  the  etiology,  yet  this  to 
man}'  seemed  insufficient  to  account  for  the  suddenness  of  the 
outbreak,  and  the  ni])id,  universal  spread  of  the  disease.  By 
some  the  stars  were  bkimed  as  the  source  of  the  evil,  and  since, 
in  the  year  1483,  an  exceedingly  ominous  constellation  had  made 
its  ap}>eamnce,  they  did  not  hesitate  to  ascribe  the  origin  of  the 
disease  to  it  (as  Wendelin  Hock  de  BrackenaUj  for  example)* 
Corru])tion  of  the  atmosphere  was  assumed  by  others  to  be  the 
causif  of  the  outbreak.  More  especially,  jx^rhaps,  in  order  to 
account  for  the  attacking  of  monks  and  nuns,  or  persons  of  ele- 
vated rank  in  the  church,  was  the  air  considerately  regarded 
as  tlie  medium  of  contagion.  Atmospheric  conditions  were 
advanced  as  the  source  of  the  epidemic,  by  various  writers,  and 
it  was  esiHr'cially  noted  that  1494  was  an  exceedingly  wet  year, 
during  Avjiich  many  regions  were  flooded,  and  among  others 
Romt*  itself.' 

That  such  an  event  as  the  discovery  of  America  should  have 
been  thought  of,  in  the  effort  to  exiilain  the  sudden  outbreak  of 
a  hitherto  xinknown  disease,  is  not  at  all  strange ;  on  the  con- 

*  Aphr.^  I.  p.  34i;J :  **  Unnm  tamen  inter  cetera  dico,  morbum  hunc  contagioeum 
esse  :  unde  iterum  atqtio  iterum  moneo^  ne  cum  mulieribua  hao  pemiciofia  eeg^tadme 
lubomntihu!!,  aut  eae  cum  viria  bac  s^htudiue  infectb,  se  commiflerint."  To  tMi 
effect  also  /.  d^.  Vigo,  1503.     Aphr.,  I.  p.  450. 
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trary,  it  is  .rather  remarkable  that  so  long  a  time  should  have 
elapsed  before  the  two  events  were  regarded  in  connection  with 
each  other. 

The  earliest  contribution  of  any  physician,  in  reference  to  this  point,  was  made 
by  Leonhard  Schmaus,  professor  in  Salzburg,  who,  in  1618,*  wrote:  "Compertum 
est  jam  omnibus,  occidentales  Indos,  per  plurimos  annos  hoc  morbo  grayiter  labo- 
rasse."  It  appears,  therefore  (as  is  also  evident  from  the  letter  of  Jo.  Manardus,' 
written  in  1525),  that  this  view  was  already  widely  entertained  at  the  time, 
although  not  one  of  the  early  medical  writers  mentions  it ;  and  even  Schmaus  is 
disposed  to  regard  the  origin  of  the  disease  in  Europe  as  due  to  the  influence  of 
weather.  R.  Diaz  de  Isla,  whose  writings,  although  not  printed  till  1589,'  were 
probably  written  some  time  earlier  (about  1510),  claims  to  have  treated  men  from 
the  ships  of  Columbus,  who  were  suffering  from  the  disease  before  they  landed ; 
and  also  that  he  had  persons  under  treatment  for  the  same  affection  in  Barcelona, 
before  the  King  of  France  had  come  into  Italy. 

In  Barcelona  the  disease  is  said  to  have  spread  from  the  soldiers  and  sailors  of 
Columbus,  they  having  brought  it  with  them  from  Hispaniola  (llayti) ;  and  that  it 
was  raging  there  as  early  as  the  middle  of  the  year  1494,  is  shown  by  a  letter  of 
Nicolaus  Scyllatius*  that  was  written  on  the  18th  of  June,  1494.  But  it  is  very 
remarkable  that  Scyllatius  makes  no  mention  of  an  American  origin  of  the  pest 
that  he  found  in  Barcelona,  while  he  expressly  states  that  the  physicians  had 
informed  him  that  the  disease  had  been  imported  from  France. 

Diaz  de  Isla  advances  as  an  especial  ground  for  believing  that  the  disease  had 
long  existed  in  Hayti,  the  elaborate  treatment  in  vogue  there,  more  particularly  in 
the  use  of  the  guaiacum  wood.  '*How  could  these  uncultivated  people  have 
attained  to  such  a  systematic  method  of  treatment  unless  the  disease  had  been 
prevalent  among  them  for  a  long  time  ? "  Indeed  it  seems  chiefly  to  have  been  the 
introduction  of  the  guaiacum  wood  into  Europe — into  Spain  in  1508,  and  into 
Italy  in  1517  (Delicado) — that  gave  currency  to  the  theory  of  the  American  origin. 

Columbus  arrived  in  Barcelona  in  the  middle  of  April,  1493,  after  having 
landed  at  Seville  in  the  first  part  of  the  same  month.  But  inasmuch  as  before  this 
he  had  remained  nine  days  at  Lisbon,  and  was  for  some  time  detained  by  stormy 
weather  off  the  Azores,  and  furthermore,  since  one  of  his  ships  before  joining  him 
at  Palos,  south  of  Seville,  had  touched  at  the  coast  of  Galicia,  it  was  naturally 
suggested  that,  supposing  the  disease  to  have  been  really  brought  from  the  West 
Indies,  it  should  have  broken  out  in  all  these  places  before  it  did  in  Barcelona. 
Montejo  endeavors  to  show  that  this  was  impossible,  since  but  a  few  of  Columbus' 
men  landed  at  the  Azores,  and  remained  only  for  a  short  time,  and  that  they  were 
cruising  there  in  the  storm  but  one  week  altogether ;  and  at  Lisbon,  he  declares, 
the  crew  did  not  go  ashore,  and  Columbus  himself,  accompanied  only  by  a  pilot 

» Aphiod.,  I.  p.  883.      » Aphrod.,  L  p.  006.      •  Med.  Times  and  (Jaz.,  1867,  IL  p.  90. 
*  Friedberg,  1.  a,  p.  116. 
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visited  the  King  of  Portugal,  not  in  Lisbon,  bnt  at  a  country-seat  in  Yalpftraiso. 
In  reference  to  Seville,  Montejo  shows  that  there  was  a  hospital  there  as  early  as 
1502,  for  the  treatment  of  Byplillis,  which  was  then  called  "Serampion  de  las 
Indiaa/'  " 

From  Spain  the  disciisc  was  carried  into  Italy^  partly  by  Spaniards  in  the  flrmy 
of  Charles  VIIL  and  partly  by  the  Spanish  army  which  was  led  by  Gonzalo 
Hernandez  dc  Cordova  into  Italy  to  the  assistance  of  King  Ferdinand  H,  of  Kaples, 
and  landed  at  Messina  in  Hay^  14tl5. 

The  contribution  that  did  most  to  circulate  the  theory  of  the 
American  origin  of  the  disease  was  the  work  of  Gonzalo  Hernan- 
dez de  Oviedo/  who, in  1513,  was  sent  ont  to  Hayti  to  inspect  the 
mines  tlu^e,  and  in  1525  published  a  description  of  the  country. 
We  find  this  tlieory  of tener  mentioned  or  avowed  by  the  medical 
writers  of  tlie  middle  of  the  sixteenth  century,  as,  for  example, 
by  Alfonso  Ferro  (1537),  J,  Bapt,  ilontanus  (1550),  A.  Musa  Bras- 
savolus  (1551),  Gabn  Fallopia  (1564).  Asti^uc's*  celebrated  work 
lent  the  tlieory  weight  in  the  eighteenth  century,  but  at  the  same 
time,  insti^afod  the  critical  ^^i tings  of  Ant.  N.  R,  Sanchez/  and 
Hensler/ wliich.  in  spite  of  the  partially  well-founded  objections 
raised  against  thein  by  Girtanner,  have  still  had  the  effect  of 
depriving  Oviedo's  statements,  witli  regard  to  the  primary  occur- 
rence of  syjihiUs  in  the  West  Indies,  of  all  credit,  even  to  the 
present  day.  Only  recently  has  an  effort  betm  made  by  Montejo, 
Gaskoin,  and  Bassereau  to  re-establish  them.     The  latter  urges 

*  Med.  Tiraea  and  Gazette,  I.  c, 

^  Eelacion  aumaria  de  la  historia  general  y  natural  delan  Indias  occidentalen.  Toleti, 
152.1,  In  tbi<  editions  of  KamuKio  and  Barcia  it  is  stated  that  the  di»&aae  came  from 
India  ;  on  the  other  band,  in  a  tran^ript  of  the  above  pofisoges  that  the  BpaniBli  monk^ 
Francesco  Delieado,  introduced  into  hia  work  on  gaaiacnm^  it  rctads  that  the  diaeaaewaa 
very  common  amongst  the  Indians.  i^Ioreover,  thi5i  transcript  from  the  Reladon,  which 
is  probftbly  the  oldest  in  existence*  differs  efisentially  in  other  xegpects  from  both  the 
later  ones^  so  that  it  seems  as  thoiin:h  alterationa  had  b^en  made  in  Oviedo*a  work,  that 
is,  that  the  whole  history  of  the  American  origin  of  the  disease  hiwi  been  fabricated, — 
8.  C  n.  Fueh^  :  F.  Delicado,  iiberden  Gnajak  ;  Janus ^  Central mngazin^  etc.  GoLha, 
1853*     S.  193. — La  hifitoria  general  y  natural  de  las  Indias  occid,     SeviHa,  1535. 

■  Jmnnes  AMfru^^  1.  c, 

*  Dissertation  enr  Torigine  de  la  mal.  vencr,  Paris,  1752,  Examcn  hi8t^Di^tque  hux 
Fappnrition^  etc.     Lisbonne^  1774,     Vide  Gifinniiflr. 

^  Ph,  U.  Ilentltr,  L  o.,  and  tJeber  deu  westindiBcben  Urspmng  der  Lustseuehe. 
Hamburg,  1789. 
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that  during  the  life  of  Oviedo  no  opposition  was  raised  to  his 
view,  although,  in  other  respects,  his  history  of  the  West  Indies 
encountered  no  little  hostility.  But,  after  all,  that  does  not 
appear  so  remarkable  when  we  consider  that  this  view  was  an 
explanation  of  the  outbreak  of  the  disease  (to  every  one  a  new 
and  strange  aflfection)  which  obviated  all  difficulties,  and  that  the 
Spaniards,  and  especially  the  French,  were  only  glad  to  accept 
a  theory  that  relieved  them  from  the  reproach  of  liaving  them- 
selves given  birth  to  the  disease.  However,  Oviedo' s  assertion 
did  encounter  an  adversary  even  in  the  sixteenth  century,  in 
the  already-mentioned  Spanish  priest,  Francesco  Delicado,*  who 
lived  for  a  long  time  in  Italy,  and  who  makes  the  statement  that 
the  disease  (with  which  he  was  acquainted  from  sad  personal 
experience)  prevailed  as  early  as  1488  in  Rapallo,'  and  was  con- 
veyed to  America  by  Columbus'  men. 

Certain  other  aUegcd  facts,  in  regard  to  the  first  outbreak  of  the  disease,  which 
were  used  as  objections  to  Oviedo,  prove  not  to  be  authentic,  as  shown  by  recent  inves- 
tigations. Thus,  the  accuracy  of  tiie  date  of  the  frequently  quoted  letter  of  Pctrus 
Martyr  Anglerius  to  Arius  Lusitanus,  in  Salamanca,  was  indeed  suspected  by  Sanchez, 
to  whom  this  letter  might  have  been  of  material  service,  and  it  has  recently  been 
called  in  question  by  Pellicier,  Mufioz,  and  Cantii.'  This  letter  is  dated  April  15, 
1488,  and  commences :  "  In  peculiarem  te  nostne  tcmpestatis  morbum  qui  appelatione 
Hispana  Bubarum  dicitur  (ab  Italis  morbus  Gallicus,  medicorum  Elephnntiam  alii, 
alii  aliter  appellant)  incidisse  pnccipitem,  libero  ad  me  scribis  pede."  Against  the 
statement  made  by  Gaspar  Torella,*  viz.  :  "  Malignam  banc  a?gritudinem  inccpisse 
anno  1493,  in  Alvergnia  et  sic  per  viara  contagionis  pervenisse  in  Ilispaniani,"  etc., 
Bassereau  •  contends  that  in  the  chronicles  of  Puy,  which  were  written  by  a  cotem- 
porary  and  citizen  of  the  town,  De  Meybs,  it  is  particularly  mentioned  that  the 
**  v6role  "  first  showed  itself  in  that  city  in  the  year  1496. 

There  is  no  doubt,  therefore,  after  what  has  been  said,  that 
the  disease  was  in  existence  in  Spain  before  the  campaign  of 

'  D^ikvwfo,  n  mode  di  adoperare  legno  di  India  occidentale  salutifero  remedio,  etc. 
Venetiis,  1529,  vid.  Janna^  Centralmagazin,  etc.     Bd.  IL     1853.  S.  193. 

^  J,de  Vigo,  who  was  bom  in  Rapallo,  and  wrote  in  1503,  does  not  mention  this,  and 
makes  the  first  outbreak  of  the  disease  occur  in  1494. 

'  Oaifkom,  1.  c,  p.  201.  G.  observes  that  Hallam  (History  of  European  Literature) 
also  regards  the  chronology  of  the  letter  of  Petrus  Martyr  as  unreliable. 

*  Aphrod.,  I.  p.  494. 

•  L.a,p.21 
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Charles  VIII.  But  there  is  in  the  dates  thus  far  presented  noth- 
ing InconsiBtent  with  the  suppusition  of  its  importatiun  fi^om 
America.  Nevertheless,  there  are  a  number  of  descriptions  and 
historical  notices  extant,  which  make  it  probable  that  the  dis- 
ease was  not  unknown  in  certain  portions  of  Euroije,  even  prior 
to  the  first  return  of  Coliunbus  from  the  AYest  Indies ;  in- 
deed, the  terms  '* morbus  gallicus,"  and  ''mala  franzos"  are 
met  with  iu  some  clironicles  before  the  Neapolitan  campaign  uf 
Charles  VIIL 

Friedborg  (p.  90-93)  c''cs  the  cases  of  various  pemons  of  liigb  rank,  who  were 
affected  by  a  diseiisc,  the  tloHcription  of  which  la  a  very  fiiir  representation  of  syphi- 
lis; a5,  fur  mstanee,  the  Cime  of  tlui  bishop  of  Poscn,  Nicolaus  von  Kurnik,  who  died 
the  18th  of  Marcli,  1.582,  aftir  having  suffered  first  from  ulcers  of  the  genitjiis  and 
afterwards  of  the  tongue  and  throat,  so  that  he  was  hardly  able  either  to  speak  or  to 
swallow^  aud  finally  with  ulcere  upon  the  right  side  (latua  quoque  dcxtrum  per 
Bcissuras  penitiis  fuisse  r upturn). 

Of  fur  less  value  than  these  descriptions  of  the  disease^  as  it  seeniB  to  me,  are 
certain  citations  from  the  older  chronicles  wiiich  occur  in  such  an  isolated  manner 
that  ^iiie  cannot  refrain  from  doubting  their  authenticity.  Thus  Fried  berg  cites  a 
passage  from  the  Annalea  Daiiicm  of  the  year  1483  r  ^'  morbus  g^dllcus  sscvit  super 
Cliristiaaoa  *'  (p.  95)*  Again,  from  the  Chronisten  des  Saalkreises:  **Anno  149S, 
um  dicse  Ztiit  hat  sich  Jiuerst  die  scliadliche  Seuche  des  morbi  gall  id  oder  sogenann- 
tea,  8.  V.  fruntzojien  in  diesen  Landen  eraugnef  (p.  08),  In  the  StiftsprotokoU  of 
St  Victor  zu  ]^[ai]iz,  of  the  year  1472,  it  is  recorded  that  a  chorister  besought  leave 
of  aljsence,  in  order  that  ho  might  undergo  treatment  for  the  "mala  franzos''' 

(p.  m^ 

All  things  considered  the  probability  is  that  syphilis  existed 
in  certahi  portions  of  Europe,  more  espt?cially  in  Southern  Eu- 
rope, prior  to  the  epidemic  outbreak  of  the  disease  in  Italy  at 
the  end  of  the  fifteenth  century,  in  tlie  same  way,  perhaps,  as  it 
yet  prevails  in  certain  retired  localities  iu  the  form  of  an  ende- 
mic disease  (vid.  p.  18).  But  at  the  end  of  the  fifteenth  century 
various  circumstances  combined  to  favor  a  great  genei'al,  epi- 
demic outbreak.  Tlie  previous  centuries,  by  means  of  the  cru- 
sades and  the  peculiar  pilgrimages  of  the  fourteenth  century, 
had  already  set  the  people  in  motion,  and  established  more  inti- 
matt*  relations  between  tlie  diJTerent  nations.  Tlie  unsettled 
mode  of  life  had  tended  to  deprave  the  morals,  and  the  rough 
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bands  of  soldiers  roving  through  the  country  gave  occasion  to 
all  kinds  of  licentiousness.  In  Italy,  just  before  the  outbreak  of 
the  morbus  gallicus,  an  epidemic  disease,  probably  of  typhous 
character,  had  been  raging  and  destroyed  many  people,  the 
aifection  having  been  imported  with  the  Jews  (Marranen),'  who 
were  di-iven  out  of  Spain ;  besides,  the  years  1494-5  wei-e  marked 
by  great  rain-falls,  so  that  floods  occurred  at  Rome  and  other 
places.  All  these  circumstances,  added  to  the  pernicious  mete- 
orological and  hygienic  influences  that  always  accompany  war 
and  siege,  would  naturally  impart  to  the  already  existing  disease 
an  acuter,  severer  character  than  it  had  before  ;  just  as  we  now 
obsei-ve  worse  forms  of  the  disease  in  persons  reduced  in  health, 
or  living  under  unfavorable  hygienic  conditions. 

The  campaign  of  Cliarles  VIII.  also  contributed  largely  to 
the  spread  of  the  disease  in  Italy,  Spain,  France,  and  Gennany. 
This  spread  during  the  last  ten  years  of  the  fifteenth  century 
was  extremely  rapid  and  general. 

As  early  aa  1496  measures  were  taken  in  the  different  cities  of  France  and  Ger- 
many to  put  a  stop  to  the  extension  of  the  pest.  On  the  6th  of  March,  1496,*  the 
Parisian  Senate  issued  a  decree  designed  to  protect  the  inhal>itants  from  the  epi- 
demic ;  it  l>cgan  with  the  statement  that  a  certain  contagious  disease,  '*  la  grosse 
v^role"  had  been  raging  violently  in  different  parts  of  the  kingdom  for  two 
years.  In  Nuremlierg*  the  Rath  passed  an  ordinance  concerning  the  l>ath-kcepers, 
and  in  reference  to  the  **  new  "  disease  of  the  **  French.''  In  Frankfort,  according  to 
.1.  Rohrbach,  a  cotemi)orary,  the  disease  broke  out  in  the  summer  or  spring  of  1496. 
On  the  Otli  of  August  of  that  year  the  Rath  decided  to  issue  a  proclamation  to 
the  i)eople,  and  on  the  13th  and  2oth  of  October  passed  decrees*  with  regard  to  it. 
The  monk,  J.  Sciphover  de  Meppis,*  relates  of  this  pest  (pestis  miseranda  et  lugu- 


*  These  unhappy  fugitives  were  also  made  responsible  for  the  dissemination  of 
ftyphilis.  Compare  Hirtch. — Jo  Naucleras,  a  cotemporary,  states  in  regard  to  the  pest 
that  broke  out  with  the  arrival  of  the  Jews  in  Italy,  that  it  destroyed  many  people,  the 
morbus  gallicus  but  few  (nonnullos),  ^'plerosque  inutiles  fecit."  Cited  hy  Bassereau, 
p.  39. 

'  Aatrue,  L  c,  p.  75.    According  to  our  calendar,  1497. 

*  Waldau,  Yermiachte  Beitrage  zur  Geschichte  der  Stadt  Niimberg,  B.  IV.  p. 
409. 

*  O.  L.  Kriegk,  Deutsohes  Biirgerthum  im  Mittelalter. 

*  Chronic,  archicomit  Oldenburg,  in  Meibom.  script,  t.  n.,  1497.  Cited  by 
Oruner^  L  a,  p.  116. 
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brift),  existijag  in  the  principality  of  Osnabnick  and  m  Westphalia,  that  the  disease 
came  from  Bremen  and  Ilanibm-g. 

iledical  writings  on  the  ssiibjcct  first  api>carcd  in  Gel-many  in  1496-7.* 
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Tlie  question  as  to  whether  syphilis  towards  the  end  of  the  fif- 
teenth century  was  really  a  ?iem  dUear^e^  or  was  then  for  the  first 
time  imported  into  Europe,  has  engaged  the  attention  of  phy-  ■ 
Bieians  with  greater  earnestness  the  farther  they  have  been 
removed  from  that  period.  To  the  coteniporaries,  the  influence 
of  the  stars,  war,  famine,  and  fiood  sufficed  to  account  for  tlie 
production  of  a  new  disease.  Others  contented  themselves  with 
the  theory  of  the  American,  or  even  of  an  Ethiopean  (Bapt.  Ful- 
gosius)  origin,  Still,  even  at  that  time,  there  were  some  who 
sought  to  trace  a  connection  between  it  and  diseases  with  which 
the}^  were  already  familiar.  They  were  especially  dispost^d  to 
trace  the  source  of  syplkilis  to  lepm — the  leprosy^ — which  was  at 
that  time  becoming  extinct.  But  the  efforts  to  identify  these  two 
diseases  Avere  opj>osed  by  Nicolaus  Leonicenus  (1497),'  On  the 
other  hand,  again,  Natalis  Montesaurus  *  (1498)  declared  that 
the  diHt^ase  was  no  nmv  one,  but  had  already  been  described 
under  t!ie  names  Botlior  and  Asaph ati ;  and  Sebastian  us  Aqui- 
laous  *  (1498)  says  that  it  is  identical  with  the  elephantiasis 
of  Galen ;  but,  in  this,  is  sharply  corrected  by  Jacobus  Cata- 
nens' (l.')10).  An  attempt  has  been  made  recently  to  establish 
the  theory  of  tlie  development  of  sypliilis  from  leprosy,  A.  P. 
Simon  calls  it  the  offspring  of  the  leprosy,  and  claims,  too,  that 
under  certain  circumstances  it  may  become  its  parent.*  ^Yliat 
wa»  see  of  lepros}^  in  the  East  and  various  other  lands  at  the 
])resent  day,  certaiidy  bears  but  sliglit  resemblance  to  sj^philis  ; 
and  it  is  noticeable,  too,  tltat  in  the  commencement  of  the  six- 

*  Jontfili  Onlribeel%  Traotatr.  de  pestileatiali  seorra  sive  mala  de  frantzos,  etc.  (Tid. 
Girtamier. ) 

JahnnHt^s  WldmauH^  profcSv<^or  in  Tubingen,  Tract  de  pastnlis  et  morbo,  qui  vid^to 
noraiiie  mat  de  Franzoa  appellatur.     (Vid.  As  true,  p.  429. ) 

The  first  French  mwlical  writer  upon  syphilis  was  J^iqut^  da  litthancmirl^  of  Rouen : 
Nova  poenitentialis  Qujid  rages  Una  necnon  porgatorium  in  morbuni  galUcum,  etc 
Paris.  1.727.     (Aatruc,  p.  450.) 

'  Aphr.,  I  p,  18.  '  Aplir..  I.  p.  115. 

*  Aphr.,  I.  p.  5,  seq.  '  Aphr.,  I.  p.  143. 

*  Virchow*B  Handbuch  der  »pec.  Pathol,  und  Therapie,  11. ,  1,  p.  42D,  and  1.  c 
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teentli  centmy,  the  lepers  were  evidently  afraid  of  infection  from 
tbose  who  were  sj^jliilltic  (ieprosi  nolebant  habitare  cum  hoc 
morbo  infectie^  t>aya  Lauiv  Phrisius,  Aplir,  I.  p,  344),  and  that 
this  was  no  groundless  fear,  that  m^  that  lei>iti  affurded  no  iiiimu* 
nity  against  Byphilis,  U  shown  eunelusively  by  the  inoeulation 
tests  of  Danieissen.  Still  it  is  not  impossible,  or  even  improba- 
ble, that  the  term  "  lepra '^  was  made  to  embrace  much  that 
properly  In^onged  to  other  diseases,  syphilis  included  ;  and  this 
view  is  made  plausible  by  E.  Gilntz'  from  the  descriptions  given 
of  lepra  by  B.  Qordonios  (1305).  So  far  as  we  know,  the  leprosy 
is  not  contagious,  and  therefore  such  passages  as  the  following 
of  J.  Gaddesden  *  have  an  especial  significance  :  '^  Ille  qui  con- 
cubuit  cum  mnliere  cum  qua  coivit  h^jn'osus  puncturas  intc^r 
carnem  et  corium  (scil.  virgjB)  sentit  et  aliquand(j  cah^factiones 
in  toto  corporo  et  postea  frigus  et  insomnietates  et  circa  faciem 
quasi  fomiicas  currentes;"  and  comparing  sucli  passages  with 
others  wIkth  h*pra  is  not  directly  n/ferrrd  to,  but  rather  some 
general  infection  of  the  body  following  impure  sexual  inter- 
course, the  unavoidable  conclusion  is  that  the  imiilied  disease  is 
syphilis.  The  same  is  trin*  of  the  statc^ment  of  Gerard  de  Beny, 
who  lived  in  the  thirteenth  century,  to  Avhieh  E,  Littre  *  makes 
reference:  **Virga  patitur  a  coitu  cum  mulieribus  immundis 
de  spermate  corrupto  vel  ex  humore  venenoso  in  collo  matricis 
reeepto:  nam  virga  infieitur  et  aliquando  altera t  totnm  corpus/' 
If  we  go  still  further  back  in  the  litt^rature,  thi^  question 
becomes  more  mvolved,  from  the  fact  tliat  in  the  writers  of 
antiquity  and  of  the  middle  ages  we  rarcly  find  such  minute  and 
deserijitive  accounts  of  nmrbid  appearances  as  are  contained  in 
certain  passages  from  Celsiis  and  Oribasius  ;  *  but  tho  accounts 
are  mostly  limited  to  descriptions  of  various  local  affections,  for 


*  ArcbiY  (llT  DermatoltJ^e  nnd  S^T^hilie,  B.  II.,  1S70,  p.  HD, 

*Ro«a  Anglica,  lib.   II.  cap.  7»  de  lepm,  citetl  by  F.   W.  Mulle}\  1.  c,  p,  113. 

'  JanuM,  Zeitschr.  f.  Oe«cluclit<3  u.  Lit.  d.  Med.,  von  Dr.  A,  W.  E,  Th.  IltmcM^ 
B,  L,  184<!,  p.  504.  E.  BasBcreau  it  c.^  p.  13)  aaya  indeed  that  Littro  liiifl  declared 
this  poMage  of  Gerard,  whom  Bansereau  calls  G.  da  Ntjvora^  to  be  apotjrypbal,  but  doea 
not  tell  where  Littrt/  haa  made  this  statement. 

•  Vid.  the  exceipts  on  condyloma  and  aphtbjc,  by  F.  W,  Miiikr^  p.  37-42^  and 
p.  88* 
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which  teclmical  names  are  employed^  whose  import,  e3 
according  to  modern  pathological  views,  is  not  easy  to  deter- 
mine. The  position  of  pathology,  or  of  any  single  prominent 
investigator  at  any  period,  has  a  decided  mfluence  upon  the 
interpretation  of  such  expressions.  We  only  need  compare  the 
historical  researches  concerning  syphOis  for  the  last  twenty-five 
years  to  be  convinced  that  the  consti-uction  wMch  is  placed  upon 
these  technical  expressions  varies  essentially  according  as  the  in- 
vestigator adv-ocates  the  doctrine  of  unity  or  duality  in  sj^liilis. 

For  those  who  made  syphilis  arise  from  the  most  various 
local  affections  of  the  genitals,  from  gonorrhoea  even,  the  fact  of 
there  being  evidence  that  such  local  affections  had  been  observed 
and  unmistakably  described  in  remote  antiquity  was  quite  suffi- 
cient proof  of  the  existence  of  syphilis  in  those  times  ;  while,  on 

'  the  other  hand,  certain  adherents  of  dualism  saw  only  in  these 

records  descriptions  of  purely  local  affections,  such  as  are  of  fre- 

j  quent  occun'ence  at  the  present  day,  and  have,  in  common  with 

I  sy]>lii]is,  solely  theh-  frequent  source  in  unclean  sexual  congress. 

I  It  is  striking  that  in  the  wiiters  of  Grecian  and  Roman 

'  antiquity,  and  in  early  media3val  times,  we  find  no  accounts  of 

sucli  affections  as  occur  in  children  with  hereditaiy  syphilis.     A 

I  passage  in  Michael  Scotus,  de  procrcatione  et  hominis  physiog- 

noniia,  whicli  Cazenave*  cites,  may  possibly  have  some  refei'^nce 

J  to  this:  '*ScieQdum  est  quod  si  erat  fiuxus  qnando  era t  facta 

conct'ptio  creatui-a  concipitur  vitiata  in  plus  ant  minus/ ^  In  the 
Ajurveda  of  the  Indian  medical  writer  Susrutas,"  which  contains 
thnmghout,  ver>'  interesting  accounts  of  affections  that  owe 
their  origin  to  sexual  intercourse — and  can,  therefore,  scarcely 
be  considered  as  anything  else  than  syphilis — there  occurs  a 
passage,  which  also  may  refer  to  hereditary  syphilis ;  he  men- 
tions  an  '*  atrophia  ulceribus  terribilis'^  of  infants  which  is 
ascribed  to  the  influence  of  demons. 

'  Citzmare,  I  c,  p.  24 

'  StjiirtitfiA^  Ajurv6tla.  TraniTated  into  Latia  by  Dr»  P.  Hessler  Erlangen,  1844—50, 
B.  L,  cap.  XII.  ttiid  Xlli,  p.  195,  ami  cap.  II.  p.  175;  II.  p.  124.  Vid.  also  Fn^^ 
btTff^  p.  33.  F.  W.  j\ftiilfr^  \\  14-19,  Regard ing  the  age  of  the  writingB  attributed  to 
Sa«mta8^  nee  IhrMr^  p.  17,  As  the  latest  period  of  their  production  may  be  taken  the 
eilfhth  centtirj'  of  ihc  Chrigtian  era. 
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It  is  therefore  in  the  highest  degree  probable,  though  difficult 
absolutely  to  prove,  that,  not  only  local  affections  of  the  most 
varied  description,  due  to  unclean  sexual  connections,  but  also 
syphilis  existed  even  in  antiquity,  both  in  the  East  and  in 
Europe.  But  it  was  not  recognized  as  a  special  form  of  disease, 
as  a  disease  sui  generiSj  until  the  close  of  the  fifteenth  century. 

It  is  a  noticeable  fa^t  that,  originally,  various  exclusively 
local  affections  of  the  genitals — ulcers  (caries,  caroli)  and  dis- 
chai^es  (gonorrhoea) — were  distinguished  from  the  ''morbus 
gallicus"  and  were  represented  as  something  peculiar.  And 
there  was  considerable  doubt,  with  regard  to  the  epidemic  out- 
break of  the  disease,  as  to  whether  its  origin  was  not  due  to  the 
action  of  general  causes.  Gradually,  however,  as  the  most  fre- 
quent source  of  the  disease  came  to  be  recognized,  all  aifections 
of  the  genitals  springing  from  sexual  intercourse  were  included 
in  common  under  morbus  gallicus. 

As  early  m  the  sixteenth  century  infection  was  recognized  as  the  cause  of  a  blen- 
norrhcea  of  the  urethra,  while  it  had  been  hitherto  regarded  as  a  true  gonorrhoea,  as 
a  iuptrfluiUts,  In  the  earliest  descriptions  of  morbus  gallicus  no  mention  is  made 
of  the  gonorrhoea,  and  even  in  the  petition  (published  hj  Beckett ')  of  Simon  Fish 
to  Henry  VIII.,  in  the  year  1530,  the  clap  was  distinguished  from  other  diseases 
communicable  through  coitus,  as  appears  from  the  following  extract:  *'.  .  .  that 
catch  pockes  of  one  woman  and  bear  them  to  another ;  tliat  be  burnt '  with  one 
woman  and  bear  it  to  another,  that  catch  the  le])ry  of  one  woman  and  bear  it  to 
another  .  .  ." 

Although  Still  at  the  end  of  the  sixteenth  century  Hierony- 
mus  Capivaccius  (1590)'  speaks  of  a  '^gonorrhcpa  citm  luem 
veneream,"  we  find  that  such  a  distinction  was  more  and  more 
lost  sight  of,  up  to  the  end  of  the  seventeenth  century  ;  so  that 
Sydenham*  wrote:  ''cujus  (soil,  morbi)  virus  cum  per  gonor- 
rhopam  non  ejiciatur,  sanguinis  massam  dicto  citius  pervadit 
inficitque." 

•  Cited  by  Friedherg,  p.  72. 

•  The  French  synonym  **  chaude-pipse  '*  occurs  in  the  thirteenth  century  {E.  Littre, 
James  I.,  p.  595)  while  **  burning*^  appears  in  a  decree  as  early  as  1102  ( Friedberg,  p.  71). 

•  Hieronynd  CapivaecU^  Acad.  Patav.  professoris,  de  lue  venerea  acroasis.  Spiras, 
1590. 

•  Tham.  Sydenham^  Op.  universa.  Epis.  respons.,  II.     Lugd.  Batav.,  1726,  p.  328. 
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But  in  the  second  half  of  the  eighteenth  centiiry  voices  arose 

in  England,  demanding  tlie  sepanition  again  of  gononiioea  and 
syphilis,  as  two  distini't  diseases.  In  1TC7,  Balfoni'  *  in  a  disser- 
tation upon  the  subject,  maintained  their  non-identity.  But 
this  view  produced  a  less  general  impression  tlian  it  would  other- 
wise have  done,  since  so  weighty  an  authority  as  John  Hunter,' 
supported  by  experiments,  decided  in  1787  in  favor  of  the  iden- 
tity of  gonorrhcjea,  chancre,  and  lues  venerea.  In  May,  1707, 
Hunter  had  inoculated  (probably  upon  himself)  pus,  which  he 
consid*^rt»d  to  be  gonorrha?al  matter,  on  the  surface  of  the  glans 
I>enis  and  jirepuce.*  Ulcers  were  produced,  follow(?d  after  some 
months  l>y  ulceration  of  the  tonsils,  and  a  coppery  skin-erup- 
tion. Consequently  it  ajjfjeared  to  Hunter  that  the  identity  of 
the  gonorrhanil,  chancrons,  and  syphilitic  virus  had  been 
clearly  demonstrated.  Differences  in  the  manifestations  he 
believed  to  depend  solely  upon  the  difference  in  locality  ;  on 
mucous  nn^mhranes  the  venereal  vuiis  produced  a  blennorrliGBa, 
upon  the  ykin  an  ulcer.  On  the  otlier  hand,  Benj,  Bell '  took  up 
the  controversy  in  1793,  and  advocati^  (^likewise  supported  by 
exjjeriments)  the  view  of  Balfour,  But  the  matter  was  only  set- 
tled driinitively,  in  consequence  of  tlie  numerous  inoculations 
madi*  by  Ricord,*  in  the  year  1831,  Out  of  many  hundred  inoc- 
ulations of  th*-  skin  with  gonorrhceal  secretion,  Ricord  did  not 
succeed  in  producing  a  chancre  or  constitutional  s^^ihilis  in  a 
single  instance ;  the  contmry  results  obtained  by  others  he 
explained  by  supposing  that  in  their  cases  a  chancre  had  been 
concealed  witliin  tlit^  uretlira.  Thus  gonorrhoea  was  iinally  once 
more  eliminated  from  th*^  definition  of  syphilis,  and  the  latter 
tenn  was  limitt^d  to  ulceiution  and  certain  other  disease-pro- 
cesses upon  the  genitals,  and  to  those  symptoms  called,  since 

'  P,  Bdlfmir^  disR,  do  gonorrhoea  viml en ta.  Edinbargh,  1707.  Cited  by  P.  U.  Wat- 
$on.  The  Modem  Pathology  and  Treatment  of  Veuereal  Diseases.  Edinburgh  Med. 
Jounuil,  18(50  and  IStil. 

*  The  works  of  John  I/ufiter,  ed  by  J.  F.  Palmer,  Vol  II.     London^  1835,  p.  143. 
•L.  c,p.  417. 

*  Benjamin  BtU,  Treatise  on  Gonorrhcea  VlmJenta  and  Lnes  Yeneiea.  CiL  by  P. 
II,  WaUfm^     See  also  AmpiU^  daa  syiihiL  conttigium.     Wien,  18(J0»  53  £. 

*"  liioard^  t^to  pratique  des  maladies  TeDeiicDDGs.  PariB,  1838*  AuipiU^  L  c,  p« 
61. 
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Hnoter s  time,  "constitutional/^  A  further  restriction  of  the 
term  was  proposed  b}^  Ba^sereau  in  1852,  in  separating  from 
syphilis  the  so-called  soft  chancrt^s  and  the  suppurating  buboes, 
to  which  they  often  give  rise.  Conceriiing  this  point,  which  is 
still  regarded  in  many  quarterB  as  not  yet  settled,  we  shall  come 
to  speak  later  more  at  lengtli. 

Returmng  once  more  to  the  first  epidemic  ontbreak  of  the 
disease  at  the  end  of  the  fifteenth  centnry  with  which  w^e 
started,  it  remains  to  be  observed  that  the  character  of  the  dis- 
ease, originally  so  malignant  as  to  occasion  universal  alarm, 
before  long  grew  milder.  Even  during  the  second  decennium 
of  the  sixteenth  century  the  course  of  the  disease  had  become 
much  less  severe,  other  symptoms  than  those  seen  at  first  grad* 
ually  became  prominent  \  and  by  the  middle  of  the  sixteenth 
centnrj^  we  find  various  physicians  (Hieronymus  Fracastorius 
and  Anton.  Musa  Bmssavolus  amongst  others*)  expressing  the 
opinion  that  the  disease  would  continue  to  grow  milder,  and 
finalJA^  become  extinct.  To  be  sure  this  hope  has  not  yet  been 
realized,  but  the  fact  of  there  having  been  indications  whicli 
appeared  to  justify  it  then,  leave  us  to  conclude  that  the  disease 
in  the  first  half  of  the  sixteenth  century  manifested  much  the 
same  forms  and  course  as  at  the  present  day. 

But  even  now  we  occasionally  see  a  repetition  upon  a  small 
ecale  of  this  early  epidemic  ontbreak,  with  the  virulence  of  the 
disease  at  the  commencement  and  its  subsequent  gradual  mod- 
eration, in  instances  where  syphilis  has  suddenly  invaded  local- 
ities previously  exempt.  Such  instances  have  been  occasionally 
obser\"ed,  in  late  years,  in  consequence  of  tlie  sudden  invasion  of 
certain  regions  by  troops  and  seamen.  Where  the  conditions 
are  fuirticnlarly  unfavorable  and  the  locality  n^tired,  the  first 
outbreak  of  syjjhilis  is  apt  to  show  a  remarkable  intensity  ;  l>ut 
after  tlie  more  virulent  forms  of  the  disr^ase  have  becom*^  extinct, 
a  certain  hert^ditary  taint  is  often  left  behind  which  manifests 


»  Th©  hintorian  Franeueo  Guicciardmi  sajs  in  DeUa  Istoria  d*Italia,  lib,  11. :  **  At 
lengih  after  many  Tears  the  dlseasa  became  milder  and  different  from  what  it  bod  been 
&t  firsf     Cited  in  fJirtannff\  B,  IT.  S.  032. 

'  AmItuc,  p.  71.  cites  a  number  of  poaaagcQ  which  refer  to  thla  enbjecL 
VOL.  Ill— 3 
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itself  amongst  tlie  later  generations  in  the  form  of  manifold 
clironio  affections,  these  latter  leceiving  the  name  generally  of 
the  locality  where  they  made  their  fii-st  aj3pearanoe.  Endt^mic 
diseases  of  thia  class,  remnants  of  former  violent  outbreaks  of 
syphilis,  are  seen  in  the  Radesyge  in  Sweden  and  Norway,  the 
Jutland  Si/p?iiloid^  the  DltmaTsch  tUmase  of  Hoi stein,  the  AVi- 
hensot  Scotland,  the  SkerlJe€o  of  the  lllyrian  coaist,  and  othei^s*. 
A  closer  study  of  these  foniis  of  disease  throws  no  little  light 
upon  the  general  history  of  syphilis  itself,  since  many  interest- 
ing facts  ri^f^ardiiig  the  latter  recur  within  ch'cumscribrd  limits 
in  these  diseases,  and  can,  therefore,  bt?  more  conveniently 
studied  ;  such  facts,  for  example,  as  the  novel  and  startling 
character  of  the  original  outbreak ;  the  naming  of  the  disease 
from  its  locality  or  from  that  of  its  presumptive  origin  (usually 
from  the  nation  wlicnce  it  was  imported) ;  after  long  continued 
pi'evalence  of  the  disease,  the  Itabit  of  including  under  tlie  same 
name  tliu  most  diverse  affections,  especially  thos**  of  the  skin ; 
when  widespread,  and,  ms  oftt^n  happens,  when  propagated  in 
other  ways  tlian  by  sexual  intercourse,  the  inclination  to  search 
for  other  modes  of  origin  than  that  by  contagion.  Of  the  above- 
mentioned  diseases  the  Hades yge  and  Skerljevo  have  been  the 
most  carefully  studied,  and  these  (excluding  various  eommon 
skin  diseases  whicli  were  also  embiaet^d  under  these  terms,  as 
scabies,  eczema,  psoriasis,  lupus,  and  in  Norway  the  leprosy 
(spedalskhed))  have  been  shown  by  the  Norwegian  physicians 
Boeck  and  Danie]ss<?n,  as  well  as  hy  Hebra  and  von  Sigmund, 
to  consist  really  in  acquired  or  ln^reditary  syphiliSj  which  has 
often  l)ecome  inveterate  and  been  neglected. 

How  wid(*s]»read  tliesc*  diseases  may  become,  is  seen  in  the 
case  of  the  skerljevo,  with  which,  according  to  medical  statistics 
in  the  year  1800,  out  of  39J)(H^  inhabitants  of  the  Hungarian  s^i^a- 
board,  there  were  0,000  affected  severely  and  8,000  slightly '. 
FortlN^rmore,  in  the  skerljt^vo  we  see  how  rapid  an  abatement  of 
the  diseasti  may  be  brouglit  about  by  judicious  measures  and 


'  ///m-A,  S,  m  i  I     Zvml,  S.  21)0.     Lnteermujc,  p.  25  b. 
^  CamMcrij  Omodei  Aiuaali  uuiv,  di  mediciiia.  Zciaslj  S,  390. 
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the  appropriate  anti-sypliilitic*  treatment '.    At  the  the  present 
time  all  uf  these  discuses  are  in  the  course  of  extinction. 

GEUGRAFIIIOAL   DISTRIBUTIOIN'   OF  riYPHILLS. 

In  coiisequi^nce  of  the  active  intercourse  which  has  been 
maiJitamed  between  different  countries  in  modern  times  we  may 
eay  that  at  the  present  day  syphilis  is  prevalent  throughout  the 
world.  Its  principal  seats  are  the  great  centres^  of  traffic  and 
luxTiry,  whence  the  disease  is  continually  being  conveyed  to 
other  and  remote  parts.  Especially  is  this  true  of  the  great 
seaport  towns.  In  many  countries  the  coast  is  invaded  before 
the  regions  inland.  Tlie  fact  tliat  syphilis  develops  less  readily 
in  one  place  than  an<»ther  is  to  be  ascribed  solely  to  external 
circumstances.  The  nnxle  of  life,  manners,  and  customs,  material 
prosperity,  national  temperament  and  the  grade  of  civilization 
are  the  main  points  that  inflinmce  tlie  spread  of  syphilis.  Race 
appears  to  have  nu  particular  bearing  upon  susceptibility  to  the 
syphilitic  poison.  It  is,  tln^refore,  so  much  the  more  remarkable 
tliat  in  certain  countries,  although  exposed  to  the  infection,  the 
disf.*ase  has  yet  madi*  no  progress.  Thes<*  countries  are  Iceland 
and,  according  to  Livingstone,  a  portion  of  Central  Africa.  Liv- 
ingstone states  that  the  natives  who  had  contracted  the  disease 
upon  the  West  coast  recovered,  on  returning  home,  witliout  med- 
ication. This  peculiarity  however  was  exhibited  only  by  natives 
of  pure  African  blood  ;  mixed  breeds  were  affected  by  tlie  dis- 
ease precisely  as  Europeans,  and,  moreover,  negro  tribes  of  other 
regions  did  not  enjoy  the  same  immunity'*. 

The  causes  which  have  hitherto  prevented  syplulis  from 
taking  root  in  Iceland  are  still  quite  obscure ;  and,  moreover, 
Livingstone^ s  statements  require  confinnation. 

According  to  the  testimony  of  various  infiuTnorSj  the  disease 
appears  to  be  more  severe  when  communifat^/d  to  Europeans 
from  persons  of  another  mce.  Armand  alhKh*s  to  this  in  regard 
to  Europeans  infected  in  China,  But  in  this  connection  other 
circumsrances  besides  difference  of  mce  come  into  account,  as 
acclimatization,  etc. 


*  Zdtd,  I  €•  "  i/i/wA,  1,  c. ,  S.  y73. 
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Time  would  not  permit  to  cite  all  the  coontries  where  syphilis 
is  especially  prevalent,  or  to  relat^.^  what  is  known  conceming 
the  period  of  the  earliest  occurrence  of  the  disease  in  the  various 
lands.  In  this  connection  we  would  refer  to  the  exhaustive 
treatise  of  Ilii'sch,  We  will  only  allude  to  the  facts  that  in  the 
South  Sea  Islands  the  disease  threatens  to  exterminate  the  na- 
tiv*'s,  and  that  in  South  America^  hut  still  more  so  in  Mexico*  it  is 
extraordinarily  prevalent.  At  the  end  of  the  previous  century 
the  spread  of  the  disease  in  America  had  been  very  limited,  and 
there  are  said  to  be  to  this  day  certain  Indian  tribes,  living  quite 
apart  l>y  themselves,  whom  the  disease  has  never  reached.  la 
the  East  its  principal  seats  are  tlie  great  seaport  towns  of  Cliina 
and  Japan ;  in  Africa,  Egj^it,  Abyssinia,  and  Algiers,  and  also 
the  westf*ni  coast ;  in  Europe,  the  northern  provinces  of  Turkey, 
the  northern  portion  of  European  and  Asiatic  Russia. 

So  far  as  the  influence  of  climate  upon  the  development  and 
course  of  syphilis  is  concerned,  it  constitutes  a  factor  of  but 
secondary  moment  in  comparison  with  the  other  outward  influ- 
ences which  affect  health  and  vitality.  According  to  Lagneau,' 
the  course  of  tlie  disease  owes  its  character  to  the  tenipemture 
of  thr  region  where  it  occurs.  In  the  warmer  countries  it  is 
ckiinied  that  it  runs  a  mDj"(3  rapid  course  than  in  the  colder.  In 
regard  to  the  iiitluenco  of  climate  upon  the  severity  of  the  dis- 
ease, a  number  of  statistics,  intended  to  indicate  a  favorable 
influence  of  mild  t;Hmates,  are  offset  by  Hirsch  with  another 
series,  equally  large,  which  shows  tliat  even  with  the  most  favor- 
able climate  the  disease- may  take  a  very  malignant  course.  The 
more  uniform  the  climate  isj  the  less  unfav^orable  will  the  influ- 
ence be  from  this  particular  source ;  but  at  the  same  time  the 
resulting  advautnge  may  be  quite  ouhveiglied  by  other  circum- 
stances. Resid**neo  in  a  region  with  an  excellent  climate,  but 
one  to  which  the  individual  is  unacclimated,  may  produce  the 
same  result  as  thrmgh  the  climate  were  subject  to  the  extremest 
variations  of  temperature. 


^  O.  Lagneou,  Rech.  nompnr.  flur  lea  mnl.  Tcndr.  diuiB  lea  diff.  ootiti^es.     *"^»^^ 
d'hy^^De  publique  et  d«  mel  legalCj  Ser  II.  t.  XXVIII,    Cited  by  ZcUd^  S.  12l 
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GENERAL  COIf  SIDE  RATIONS  REGARDING  THE  COURSE  OF  BTPHILI9. 

Before  proceeding  further  we  would  call  attention  to  the 
general  features  of  sypliills  as  they  display  themselves  in  the 
ordinarj*  course  of  the  disease.  After  the  viinis  has  been  inocu- 
lated, whether  by  direct  contact  of  some  local  lesion,  secreting 
the  poison,  with  an  abmded  Riiface  of  skin  or  mucous  mem- 
brane, or  by  being  carried  iindi:^rneath  the  epidermis  by  means 
of  a  lancet,  a  period  of  st'veral  weeks  elapses  usually  before 
anything  further  is  to  be  observed.  In  artiticial  inoculations 
a  circumscribed  redness  of  the  part  may  appear,  which  will  occa- 
fdonally  de\\^lop  into  a  little  pustule ;  this,  however,  dries  tip 
m  a  few  days,  and  in  a  sliort  time  everything  disai)|>ears.  As  a 
rule,  no  changes  will  be  observed  before  the  lapse  of  three  weeks. 
Then  a  little  r**d  papule  makes  its  appearance,  wliich  slowly  in- 
creases in  ekwation  and  circumference,  and  after  a  few  days  may 
be  felt  by  the  finger  as  a  distinct  induration.  The  redness  and 
hardness  of  this  papnle  are  quite  sharply  defined  from  the  sur- 
rounding parts.  The  papule  is  ternn^d  the  ''•prhnarf/  lesfofi'^^  of 
^pliilis,  or,  on  account  of  its  hardness,  the  '^  mduration''  or 
*"^  initial  sclerosis^ 

A  few  days  later  than  the  first  appearance  of  these  changes 
at  the  point  of  inoculation,  it  is  observed  that  tlie  lymphatic 
glands,  in  whose  district  the  infected  part  lies,  are  the  seat  of  a 
slowly  increasing  swelling  ;  onlj^  one  gland  is  afl'ected  at  first, 
but  afterwards  several.  These  swollen  glands  feel  likewise  strik- 
ingly hard  to  the  touch,  are  not  tender,  are  freely  movable 
underneath  the  skin,  and  are  known  as  indohnt  buboes, 

^\liUe  now  the  indumtion  at  the  point  of  inoculation  in- 
creases, then3  usually  appears  upon  its  surface  a  little  scaliness, 
or  a  thin  crust  is  formed*  which  being  removed  displays  a  shin- 
ing surface  of  a  bright  red  color,  exuding  a  scanty  secn*tion. 
If  the  fonnation  of  the  crust  be  preventt-d  by  a  moist  dressing,  a 
thin,  gray,  diphtheritic-like  deposit  is  fornu'd  over  the  secn^ing 
spot.  Other  forms  of  the  j>rimary  lesion  will  be  described  else- 
where tinder  theh-  appropriate  head. 

Meantime,  wliile  the  induration  and  glandular  swellings 
increase,  the  patient  begins  gradually  to  grow  pale,  to  feel  indis- 
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posed,  and  in  the  course  of  from  six  to  eight  weeks  from  the 
commf^ncement  of  the  local  manifestations,  or  nine  to  eleven  from 
the  infection,  with  or  without  febrile  symptoms,  an  eruptiott 
breaks  out  upon  the  skin,  without  itching,  in  thi'  form  of  refl  spot3 
or  papules.  Simultaneously  with  this,  or  usually  somewhat  later, 
an  inflammation  begins  in  the  tliroat,  at  tirst  simply  catarrhal,  but 
shortly  It-ading  in  its  further  course  to  ulceration  or  to  the  pro- 
duction of  circumscribed  Hat  growths  upon  tbemucous  membrane. 

With  the  access  of  these  general  symptoms  it  is  customary 
to  say  that  the  syphilis  lias  become  ''  consfftufiomtV^ 

A  simple  macular  skin  eruption  is  usually  of  short  duration, 
but  flat  papules  often  make  their  appearance,  springing  from 
the  macute,  or  else  appearing  from  the  very  comnnMicement, 
and  tliese,  under  certain  circnmstances,  may  remain  from  two 
to  three  months,  meantime  often  nndergoiug  various  transforma- 
tions. More  obstinate  still  than  t!ie  papular  skin  erui>tions  are 
the J!at  condylomata  of  the  fauces  and  lar\'nx,  about  the  angles 
of  the  mouth,  the  anns,  or  the  female  genitals.  Tliese  are  gener- 
ally prr^scnt  at  the  same  time  with  the  eruptions  of  the  skin,  and 
are  essentially  papules  of  tlie  mucous  membrane,  due  to  changes 
similar  to  tliose  of  the  skin,  but  nnKlified  by  the  locality. 

Thcs(?  may  persist  for  months,  ulcerating  and  manifesting, 
during  the  first  eight  or  ten  montlis  after  infection,  a  great  dis- 
position to  rerin\  evrn  in  spitr  of  jiruper  treatment,  and  after 
the  extenial  integument  has  h>ng  returned  to  its  normal  condi* 
tion.  Simnltant^ously  with  these  aflections  of  tin*  skin  and 
mucous  membranes,  there  is  often  more  or  less  alopecia,  occa- 
sionally affections  of  the  nails,  and  ver}^  frequently  a  periostitis 
arises  somewhere  with  exquisite  ti*nd<^i'ness  on  pi'pssure,  together 
with  violent  pains,  especially  at  night.  In  addition  to  these, 
the  eye  is  often  affected  within  the  first  six  months  from  infec- 
tion, in  the  form  of  an  iritis  or  inflammatory  process  affecting 
the  deepi'r  tissues  of  the  orgnn,  particularly  the  retina. 

Enlargpment  of  the  hjmphath  f/Iands  belongs  to  the  most  in- 
variable changes  of  this  period,  Tlipy  are  similar  to  those  found 
in  the  neighborhood  of  the  point  of  infection,  and  occur  in  the 
most  various  situations.  Of  those  accessibli^  to  the  touch  the 
cervical  and  cubital  glands  are  the  most  commonly  affected. 
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Now  the  disease  taking  a  favorable  course,  all  these  signs 
begin  to  subside,  and  in  not  a  few  cases,  especially  where  the 
proper  treatment  has  been  pursued,  in  ten  or  twelve  months 
from  the  infection  the  previous  health  is  restored,  the  patients 
recover  their  former  aspect,  and  in  some  the  disease  is  at  an 
end.  But  in  the  majority  of  cases  new  crops  of  eruption  come 
and  go  upon  the  skin  and  mucous  membranes,  as  small  papules 
on  the  tongue  or  isolated  patches  of  psoriasis  upon  the  palms  of 
the  hands,  which  often  preserve  a  purely  local  diameter,  the 
general  condition  being  thereby  not  at  all  affected.  But  some- 
times these  manifestations  occur  more  extensively,  and  are  ac- 
companied by  general  symptoms. 

As  a  rule,  sjT)hilis  exhibits  a  great  diversity  as  regards  the 
intensity  of  its  attacks,  which  to  a  large  d(>gree  is  determined  by 
individual  peculiarities.  Although  in  a  large  number  of  cases 
we  see  the  disease  following  the  course  which  we  have  depicted 
above,  in  certain  patients  of  natui-ally  feeble  constitution,  or 
else  debilitated  by  excesses  or  deprivations,  suppurating  erup- 
tions of  the  skin — ^pustules — sometimes  develop,  which  become 
encrusted  and  are  converted  into  ulcers,  that  gradually  increase 
in  size  and  finally  heal  by  cicatrization.  They  may  occur  at  an 
earl}^  stage  of  the  disease,  occasionally  at  the  first  general  at- 
tack, but  more  commonly  as  a  consecutive  symptom  ;  they  are 
oft4?n  accompanied  with  violent  fever,  sometimi^s  witli  chills. 
Severe  ulceration  takes  place  in  the  throat  in  thesf^  cases,  and  is 
marked  by  a  rapid  destruction  of  tissue.  In  the  nasal  cavities 
the  bones  are  denuded  in  places  by  the  ulcerative  process,  and 
necrosed  portions  are  expelled,  followed  by  a  sinking-in  of  the 
contour  of  the  nose,  with  permanent  disfigurement.  TIk^  pains 
in  the  bones,  already  alluded  to,  are  particularly  severe  in  these 
cas<^s,  and  associated  with  marked  sw(»llings.  But  in  these  cases, 
too,  i\ii^  symptoms  subside  after  a  while,  and  the  course  of  the 
disease  is  temporarily  arrested. 

Tliis  period  of  latency  has  an  exceedingly  variable  dui-ation, 
and  ensues  upon  manifestations,  more  or  less  severe,  in  cases  of 
the  most  varied  intensity,  after  the  first  eight  or  ten  months 
from  the  infection.  Now,  symptoms  appear  again,  perhaps  so 
long  deferred  that  the  former  attack,  parti(5ularly  if  it  was  a 
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Uglit  ont%  has  long  betii  forgot tt*ii.  It  is  only  during  ihe  last 
ten  yearn  tliat  tliet>t*  later  .symptoms  have  been  re^^Jded  as 
liypliilitic!,  and  rt^f erred  to  tlieir  proper  source.  And  dren  at 
tlii*  prci«ent  time,  in  spite  of  our  more  extended  knowledge 
of  file  di8c»afc?e,  the  true  nature  of  many  of  these  uianifestada&s 
in  too  often  jiiisapprehended.  A  part  of  them  hare  mainly  the 
elmriW^ter  of  purely  local  if ff actions,  as  thos4^  relapses^  foi 
iMtance,  H]if>ken  of  above ;  but,  on  tlie  other  hand,  some  of 
tJi'^ii*  pregent  themselves  under  the  form  of  a  general  affec- 
tion, uf  a  deep-seated  7fiarasmtiSj  often  accompanied  hy  hectic 

1*ho  htpul  affectioiu  are  peculiar,  on  account  of  a  marked 
tifnd**n(ty  to  tumor  development  not  usually  shown  by  the  ear- 
JJj*r  mauifrsiiLtioiis  of  sypiiilis,  and  the  growths  to  which  this 
gIvi'H  iiH<'  flo  not  exhibit  that  disposition  to  undergo  resorption 
whii'h  irt  eliaracteristic  of  the  inflammatory  symptoms  of  the 
jin^viouH  Htugt's  of  the  disease,  but  a  tendency  i*uther  to  disint«- 
|/nilion  and  necrosis.  These  growths,  which,  as  we  now  know, 
imiy  oetMir  in  any  or^an,  were  described  by  the  earliest  observers 
of  hy|)lii)is  us  iK!c*urnng  in  the  bones  and  skin,  or  subeutaneoas 
*'i^l hilar  tissui*,  Tht»y  present,  at  tirst,  hard  elevations,  after- 
wards gnidually  softening,  and  are  termed,  on  account  of  their 
gnmmy-liki*,  senii-tluid,  grayisli  yellow  contentSj  '"'  gummy  tu- 
'///o/"a/'  or  ^^  ijitmmafay  In  tlie  skin,  mucous  membmne,  sub- 
culaneouH  ct^llular  tissue  and  periosteum,  the  softening  and  dis- 
chargr'  of  the  guuimata  is  usually  in  the  direction  of  the  exter- 
nal surface ;  but  in  the  internal  organs  the  periphery  of  the 
tumor  l)econu^s  thickened  into  a  librous  envelope  of  conneetive 
tissue,  enclosing  the  contents  of  the  original  gumma,  which  have 
now  become  condensed,  fatty -degenerated,  and  dry. 

The  disintegration  of  tlie  gummy  tumor  of  the  subcutaneous 
cellular  tissue^  and  skin  is  attended  with  idceratire  processes^ 
whicli  slitJW  a  marktMl  tfudenty  tu  constantly  involve  fresh  por- 
tions of  skin,  gradually  itivading  tlie  surrounding  integument 
in  serpifjinofiH  uleeni,  whieli  cicatrize  at  one  extremity  while 
the  destructive  action  extends  at  the  other.  If  such  ulcers  are 
situated  over  bone,  or  if  the  guirima  have  proceeded  originally 
from  the  periosteum,  caries  and  necrosis  take  place. 
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Tlie  internal  organs  which  are  most  commonly  attacked  by 

gummy  tumors  are  the  liver,  the  testicles,  and  the  brain,  with 
its  membranes.  The  gummata  proceud  from  the  connective 
tissue.,  and  especially  from  the  adventitia  of  blood-vessels; 
they  not  infrequently  occasion  grave  symptoms^  particularly 
when  occurring  in  the  brain.  The  symptoms  produced  by 
gummata  are  of  gi'eat  variety,  depending  upon  tlie  impor- 
tance of  the  organ  implicatedj  and  the  seat  and  extent  of  the 
tumor. 

Beside  these  local  processes,  in  numerous  eases,  though  by 
no  means  in  all,  a  high  grade  of  marasmus  takes  place,  with 
marked  pallor  and  gi-eat  emaciation,  and  often,  especially  in 
affections  of  the  bones,  accompanied  with  fever  qf  a  decided^ 
remiUent  type.  Though  local  manifestations  upon  the  skin  are 
absent  in  tliese  cases,  there  are  usually  present  tunu^factions  of 
the  bones  and  joints,  and  the  case  may  present  many  of  the 
featui-es  of  an  acute  articular  rheumatism.  Or,  in  case  there  be 
a  cough  and  otlier  signs  of  bronchial  catarrh,  a  suspicion  of  pul- 
monary phthisis  might  easily  be  awakened,  particularly  on 
ae^'ount  of  the  hectic  fever  that  is  present.  In  not  a  few  of 
these  cases  there  is  also  albuminuria,  with  or  without  dropsy, 
due  to  amyloid  degenemtion  of  the  kidneys. 

At  lengtli  the  patients  succumb  either  to  anasarca,  sometimes 
with  dysenteric  affections,  or  to  urteinia,  or  caseous  pn^aimoiiia, 
unless  beforehand  some  syphilitic  local  procesSj  implicating  an 
important  oi^gan,  as  the  brain  or  heart,  puts  a  speedier  termi- 
natiyn  to  life. 

Tlie  main  points  in  the  course  of  the  disease  which  we  hav^ 
just  sketched  may  be  recapitulated  as  follows: 

1.  Tlie  infeHhn, 

9.  The  local  affection. 

3.  The  acute  general  affection^  the  period  of  whose  manifes- 
tations lasts  for  six  or  eight  months,  and  is  then  followed  either 
by  a  termination  of  the  disease,  or, 

4.  By  a  period  of  latency  having  a  variable  dumtion,  and 
passing  mto 

5.  Tlie  period  of  giiinmous  far  mat  ions  and  ulceration, 

6.  SypJdUtic  marasmus. 
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Snggestions  with  regard  to  a  division  of  the  course  of  syphilis 
occur  in  the  writers  of  the  sixteenth  centmy.  Thus  De  Vigo* 
(1503)  contrastf^  the  Lues  gaUiea  recens  with  the  Lues  galUca 
conftrmatci.  Thierry  de  Hery '  (1552)  divides  the  symptoms  into 
the  antccefJeut  {loQ^\\  viz,,  ulcers  of  the  genitals,  clap,  buboes; 
the  coiisemdire  {sni^ants),  viz.,  skin  eruptions,  affections  of  the 
mucous  menibrane,  alopecia,  wandering  pains,  and  the  subse- 
quent {s7me7iants)^  viz.,  the  fixed  pains  with  bony  elevations 
and  caries  or  necrosis,  ulcers  of  the  skin,  marasmus— a  division 
til  at  contains  thi^  nucleus  of  some  of  the  later  divisions,  particu- 
larly tliat  of  Rieord. 

Ricord  distinguishes 

1.  A  primartf  period^  comprising  the  development  of  the 
local  process  of  infection  and  tlie  indolent  glandular  swellings ; 

2.  A  seefmflar?/ 2^(^Tfod,  which  includes  those  early  aff tactions 
that  di'iH'iHl  M]H\n  the  general  infection,  and  are  superficially 
sitnat<'d,  involving  skin  and  mucous  membrane,  and  comprising 
alojx'ciii,  disrast:'  of  the  nails,  iritis,  and  affefrtinns  of  the  testicles. 

Up  to  the?  roar  IH.lO,  R,  represented  it  ns  a  radical  mark  of  distiaction  IkjIwcch 
the  secondary  atid  jjnraiiry  periods  that  the  flccondary  manifestatioos  were  no 
loiijL^er  conta^iou??,  and  that  the  dist^ase  rould  only  lie  communicated  in  tliig  stAge 
hy  inlieritance.  Siibjicqucntly,  however,  in  consequence  of  the  luinicrous  convincing 
inocuUtiona  willi  tlie  secretion  from  '^secondary"  syphiUtic  affections,  Ricord  was 
conipeUed  to  abandon  tliis  position. 

3.  A  tertiar;/ period.,  the  fjymptoms  of  which,  besides  occur- 
ring late  in  tlie  course  of  the  disease,  are  severer  in  their  niani- 
festafions,  for  the  reason  tliat  deeper  tissues  (the  subcutaneous 
and  submucous  tissues,  bones  and  joints,  together  with  the  vis- 
ceral organs)  are  implicatixl,  chiefiy  in  tlie  form  of  gummata* 
The  disrasr?  in  this  stage  is  not  transmissible  by  inlieritance,  but 
may  very  likely  give  origin  to  scrofula  and  rachitis  in  the  suc- 
ceeding generations. 


*  Aphroil.,  I.  p.  450, 

*  Ln  nii''th*Klf?  curatnire  <!e  la  maladi*?  veni^nenne,  etc.     Paris,  1552|  p.   133.     Cited 
by  Fmirnirr^  L«f;onM  aur  la  Syphilid.     PariSi  1373^  p.  306. 
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This  division  of  the  course  of  sj^hilis,  while  having  regard 
inainlj  to  certain  relations  of  time,  has  also  in  view  the  location 
of  the  several  derangem**nts,  and  corresponds  in  general  with  the 
clinical  features  of  the  disease.  But  Cazenave,  in  1843,  obje*'ted 
to  such  a  division,  even  from  a  clinical  point  of  view,  contend- 
ing that  any  consecutive  manifestation  of  syphilis  may,  without 
exception,  appear  at  any  time,  wliether  more  or  less  distant  from 
the  period  of  infection,  and  one  may  precede  the  other  indiffer- 
ently/ As  soon  as  the  different  demngements  are  thoroughly 
investigated  in  their  pathological  anatomy,  it  becomes  manifest 
tliat  so  sharp  a  division  as  that  of  Ricord  is  neither  correct 
chronologically  nor  anatomically  admissible,  Virchow'  has 
shown  that  both  mild  and  severe  symptoms,  or  what  Von  Biiren- 
gprnng  represents  as  the  critical  events  {Kriferien)  of  the  second- 
ar3*  and  tertiary  periods — simple  hj^>enemias  and  exudations  on 
the  one  hand,  and  tubercular  formations  on  the  other — can  occur 
together  hi  all  stages  of  syphilis  and  that  in  hereditary  syphilis 
especially,  the  manifestations  of  Ricord' s  secondary  period 
may  be  in  progress  whilo,  simultaneously,  the  most  pronounced 
changes  of  the  tertiary  periocl  are  taking  place  in  the  viscera, 
Indwd,  Virchow  goes  still  farther,  for  while  admitting  that  the 
gummy  tumors  possess  a  certain  specific  character,  not  only  as 
regards  their  histological  structun^  but  in  respect  to  the  course 
they  pursue,  as  distinguished  from  the  purely  irritiitive  pro- 
cesses, he  also  insists  upon  the  histological  resemblance  bi^tween 
the  initial  sclerosis  and  the  gummy  tumors,  and  hence,  in  a 
measure,  brings  tlie  beginning  and  end  of  sypliilis  into  immediate 
relation  with  each  other. 

While  we  cannot  but  acknowledge  the  justice  of  the  objec- 
tions urged  to  the  divisions  of  Rirord  on  t!i*^  score  of  tlie  ]>atbo- 
logical  anatomy,  it  is  still  not  to  be  d<*nied  tliat  from  tlie  stand- 
point of  clinieal  obstn'vation,  such  a  statement  of  the  case  as 
Ricord  has  made  is  exceedingly  attractive,  and,  relieved  of  its 
manifest  inaccuracies,   may  be  found  yet  of  practical  value. 


*  L,  c,  p.  47L     Compare  nlno  p.  317  and  207. 

*  Ueber  die  Nattir  der  conHtitationell  ajpMlitischeo  Allectionen.     Arcli.   f.   path. 
An»t,  B.  XV.,  1858,  S.  217. 
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First  of  all,  it  is  to  be  borne  in  mind  that  so  sharp  a  chronologic 
cal  division  as  that  of  Rieord  does  not  in  reality  exist ;  that 
there  are  cases  of  acquired  syphilis  whose  course  is  so  extremely 
rapid  and  severe  that  those  pro  founder  derdiigements  of  tissue, 
which  usually  only  appear  during  tlie  hiter  course  of  syphihs, 
are  developed  in  the  very  iii^st  months  following  the  infe«:ti(jn. 
In  the  great  majority  of  cases  such  a  sequence  in  the  symptoms 
is  preserved  that,  during  the  early  months,  or  even  years,  of  the 
disease  0J1I3'  irritative  changes  of  a  light  character  (adhesive  in- 
flammations) manifest  themselveSj  not,  as  Kicord  would  liave  it, 
on  the  surface  uf  the  body  only,  but  in  all  the  organs  and  tis- 
sues, and  later  the  gummous  and  destructive  processes  begin. 
Hence,  according  as  the  type  of  the  lesion  is  more  strongly 
marked  in  thf^  ojie  than  in  the  otlier,  we  may  distinguish  two 
stages— the  condylomatous  and  tlie  ffummouSy  as  Zeissl'  and 
others,  have  done.  Finally,  thei"e  exists  in  regard  to  the  action 
of  therapeutic  measures  a  great  difference  between  the  mani- 
festations uf  tlie  secondary  and  tertiary  periods,  as  admitted 
by  Yirchow."  The  facility  %vith  which  the  manifestations  of 
Ri cord's  tertiary  period  yield  to  the  iodide  of  potassium  is 
whollv  dif^proportionate  to  tlio  effect  of  this  remedy  ujion  the 
nianih'stations  of  tlie  secondary  period,  for  the  cure  of  which  lat- 
ter it  is  almost  inert ;  and  again,  while  mercury  in  the  secondary 
period  acts  very  ]>romptly,  in  cases  of  the  tertiary  class  it  occa- 
sionally exerts  an  actually  pernicious  effect.  In  England  the 
opinion  of  thi^  most  experienced  syphilographers  is  quite  unani- 
mous upon  this  ]ioint.  I  will  only  mention  J.  Hutchinson,  who 
says  :'  ''  The  marv<41ous  power  of  the  iodide  of  potassium  in  the 
cure  of  these  atl'ections  (the  tertiary)  is  universally  admitted,  and 
has  led  to  the  almost  entin*  disus**  of  mt^rcury  in  their  treat- 
ment." Hutchinson  also  points  out  some  of  the  differences 
between  the  syni]>toms  of  syphilis  in  the  secondary  and  t^^rtiaiy 
stages,  upon  whicli  not  enough  stn-ss  has  been  hitherto  laid,  viz., 
the  symmetry  manifested  l>y  the  secondar}^  symptoms  (the  skin 
eruptions,  ulcers  of  the  tonsils,  iritis,  and  retinitis),  in  contrast  to 
the  marked  asymmetry  of  the  tertiary  symptoms,  which  often 

'  L,  c,  S.  m.  «  L.  c.,  S,  21a  ■  L.  c,  p.  311. 
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occui'  in  quite  isolated  forms ;  further,  the  disposition  of  the 
secondary  affections  to  hesil  spontaneously ,  while  the  tertiary 
have  a  progi*essive  and  destructive  diameter.  Besides^  he 
alludes  to  the  protection  afforded  against  new  syphilitic  con- 
tagion being  less  in  the  tertiary  period,  while  the  prohability 
of  not  transmitting  the  disease  to  the  offspriog  is  greater. 
Between  the  second  and  the  well-characterized  third  stages  there 
may  be  an  interniediato  stage  of  latency  or  relapses,  of  uncer- 
tain and  often  very  prolonged  duration.  The  relapsing  affec- 
tions of  the  skin  during  this  inteiTnediate  period  are  neither 
so  abundant  nor  so  symmetrical  as  in  the  secondary. 

The  7/iarasmu.^  that  persons  who  have  had  sypliilis  some- 
times exhibit  has  often  nothing  at  all  directly  to  do  with  this 
disease.  It  is  generally  dependent  upon  such  clianges  as  may 
gradually  take  place  from  other  causes,  particularly  from  long 
protracted  suppurations.  Under  this  head  belong  the  amyloid 
degenerations  of  the  large  abdominal  organs  and  of  the  lym- 
phatic glands.  These  marasraatic  conditions  may  be  regarded  as 
sequelse  of  syphiliSj  or,  with  Von  Signrund,  as  a  fourth  period  of 
the  disease. 

Comparing  syphilis  with  other  infectious  diseases,  particu- 
larly  the  exanthemata,  we  find  the  secondary  period  of  syphilis 
to  be  the  equivalent  of  what  we  are  accustomed  to  regard  as 
the  disease  proper  in  these  affections,  that  is,  it  is  the  direct 
expression  of  the  general  blood-poisoning.  Again,  the  tertiary 
period  of  s3T)hiliB  corresponds  to  the  sequelie  of  tlie  acute 
exanthemata,  which  are  the  result  of  the  previous  action  of  the 
poison  upon  the  tissues.  During  the  secondary  period  of  syphilis 
we  may  consider  that  all  the  tissues  are  subjected  uniformly  to 
the  action  of  the  poison,  the  vehicle  of  which  at  this  time  is  the 
blood,  as  shown  by  experimental  inoculations.  But  we  must  also 
bear  in  mind  that  not  only  the  organism  as  a  -whole,  in  different 
cases,  but  also  different  tissues  of  one  and  the  same  organism 
react  differently  when  acted  upon  by  the  poison  ;  in  other  words, 
that  evid^*nces  of  irritation  are  more  easily  provoked  in  one 
tissue  than  another,  Now  gi-adually  the  poison  is  eliminated, 
but  the  tissues  that  have  been  temporarily  under  its  intluence,  or 
that  were  formed  while  its  activity  continued,  though  outwardly 
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exliibiting  no  morbid  appeamnces,  have  in  reality  undergone  a 
perniaiit.'nt  change,  which  ou  the  one  hand  renders  them  insus- 
ceptible to  fresh  Byphilitic  contagion,  and  on  the  other  leaves 
them  more  disposed  to  iiiliaraniatory  aflFections.  These  inflam- 
matory aff  tactions  J  by  virtue  of  the  peculiar  quality  imparted  to 
the  tissues  by  the  syphilitic  poison,  pursue  a  peculiar  course 
and  thereby  acquire,  in  a  measure,  a  specific  character  (gum- 
mata).  It  is  often  necessary  to  t!ie  inception  of  such  inflarama* 
tory  processes  that  there  should  have  been  first  an  external 
shock,  an  occasioning  cause,  as  an  injury,  an  exposure  to  cold, 
an  intercurrent  disease,  or  some  powerful  emotional  distur- 
bance. This  predisi)osition,  which  is  generated  by  the  syphilitic 
poison,  ncH^'d  not  appertain  equally  to  the  entii\^  body  in  all 
its  parts.  From  the  especially  intense  action  of  the  poison 
upon  som(^  particuhii"  organ  or  tissue,  the  predisposition  may 
manifest  itself  tliere  earlier  than  in  others ;  thus  in  one  organ 
a  gruiiruy  tumor  may  be  developed,  while  elstnvhere  evidences 
of  the  direct  operation  of  the  syphilitic  virus  still  remain,  as 
hapjjens  occasionally  in  very  severe  cases  and  in  hereditary 
syjihilis. 

A  similar  view  was  taken  of  the  poqnenee  in  tlie  manifestatiDns  of  sTphnisbj 
CazeriEive.^  Tlinmgh  the  priinitive  sjinjitoms  (imtler  which  he  includes  the  pri- 
mary locjil  affection  and  the  aeuto  manifestations  of  the  fiecondary  period  (m  the 
onTiniiry  sen^n)  another ''intlividuality  "  wiis  invpressed  npon  the  j^eraon  affected, 
a  latt'iit  condition  devtloix'd  liiat  i«  no  hm^cr  dependent  ii[>on  the  presence  of  the 
vims  in  the  system*  and  Lh  first  brou*rht  to  notice  throufrh  accidental  external  causci 
in  the  form  of  uiorlnd  symptoms.  These  synijitonis  are  termed  secondary  by  Cazc- 
navc,  Ijut  inider  Ihcm  lie  includeti  much  that  evidently  helonga  to  the  acute  blood- 
pokoning. 

Tlierefore  we  believe  that  a  practical  division  of  the  symp- 
toms of  Fi\'plHlis  would  be  to  separate  tht^m  hito  gronps  aeeord- 
ing  to  the  order  in  which  thiy  gradually  develop.  Hence  we 
distinguish 

1.  The  primary  staff e,  beginning  with  the  infection  and 
comi^risiug  thegmflual  develo])nipnt  of  the  local  gyniptonis  at 
the  point  ot  infection  and  the  indolent  gland  swellings  in  the 

»  L,  c,pp,  177,  207^483. 
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yicinity.  This  stage  therefore  includes  the  three  or  four  weeks 
of  incubation,  and  is  terminated  at  the  breaking  out  of  general 
symptoms. 

No  absolute  immunity  from  new  infection  with  the  syphi- 
litic poison. 

2.  Tlie  secondary  stage. — Blood-poisoning  at  its  height. 
Begins  six  or  eight  weeks  from  the  first  appearance  of  the 
primary  affection ;  accompanied  frequently  by  an  eruptive 
fever. 

As  a  rule,  superficial  eruptions  of  skin  and  mucous  mem- 
brane, distributed  symmetrically  over  both  halves  of  the  body. 
Falling  of  the  hair  and  disease  of  the  nails.  Often  anjemia. 
Lymphadenitis  universalis.  Simple  irritative  processes  in  the 
periosteum  and  interstitial  cellular  tissue  of  internal  organs. 
Disposition  to  heal  spontaneously  without  loss  of  tissue,  though 
under  certain  circumstances  leading  to  permanent  d(?nuigements 
of  function,  through  adhesions  of  connective  tissue  or  contrac- 
tions. 

In  exceptional  cases  (mainly  due  to  a  feeble  constitution  or 
one  that  has  been  debilitated  by  accidental  external  influences) 
the  more  profound  tissue  derangements  occur  even  in  this  stage, 
bearing  the  same  character  which  commonly  distmguishes  the 
api><*arauces  of  the  subsequent  stage. 

Immunity  from  new  infection  with  the  syphilitic  poison. 
Transmission  of  the  disease  to  offspring. 

Duration  of  this  stage  from  several  months  to  a  year.  It 
merges,  witliout  definite  boundary,  into  an  intermediate  stage 
of  very  uncertain  duration,  during  whicli  tlie  dis(»ase  remains 
quite  latent,  or  from  time  to  time  various  erui)ti()ns  appear 
upon  the  skin  and  mucous  membranes,  which  are  usually  more 
limited  in  extent,  less  symmetrical,  and  not  so  acute  as  the  first 
general  manifestations  of  the  secondary  period.  The  continu- 
ance of  the  blood-poisoning  in  this  intermediate  period,  tliough 
in  diminished  and  wiih  steadily  decreasing  intensity,  is  still 
evident  in  the  immunity  from  new  infection,  and  in  the  very 
great  likelihood  of  transmitting  the  disease  to  offspring. 

In  these  condary  and  intermediate  stages  the  influence  of  a 
mercurial  course  is  decidedly  favorable. 
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3.  The  tertiary  *^i^ffe,  cluiracterized  by  local  affections, 
for  the  most  part  asymmetrical^  often  occasioned  by  external 
caoses,  and  consisting  in  cell-growths,  having  a  tendency  either 
to  disinti^grate  or  to  become  encysted  with  caseous  metamor- 
phosis and  new  formation  of  connective  tissue.  Gummata  of 
the  vari<jns  organs,  iilcemtion,  necrosis,  and  caries  of  skin  and 
bone.  General  state  of  nutrition  usnally,  though  not  alwayi 
bad. 

j  Markedly  favorable  effect  of  the  iodide  of  potassium.     Eff« 

^  of  mercury  often  unfavorable. 

Since  this  stage  is  affected  by  all  that  has  preceded  it,  by 
dental  externiil  influences,  and  also  particularly  by  the  constitu 
tlon  of  the  patient,  its  limits  as  to  time  are  necessarily  uncertain. 

!  In  the  exceptional  cases  T.vhich  have  been  already  alluded  to,  it 

may  even  begin  but  a  few  months  after  the  infection,  and  be 
therefore  concurrent  with  the  sr^condary  period*  But,  as  a  rule, 
several  years— often  twenty  or  more^intervene  betw^een  the  time 
of  contagioii  and  the  outbreak  of  tertiary  symptoms.  ^1 

The  bkHjd-poisoning  proper  of  sypldlis  is  novf  either  insignifi- 
cant or  entirely  absent,  so  that  offspring  generated  in  this  stage 
usually  escape  infection.  The  local  manifestations,  also,  of  this 
period  are  incapable  of  conveying  the  syphilitic  virus,  and  im- 
mitnJty  from  new  infection  with  the  disease  is  diminished. 
This  stage  is  either  concurrent  with  or  merges  into 

4.  The  stage  of  confirmed  syphilitic  marasmus^  or,  more 
correctly  speaking,  marasmus  induced  in  consequence  of  syphi- 
lis. Irrrmedioble  changes,  as  amyloid  degeneration,  destructive 
caseous  pneumonias,  dysenteric  and  other  ulcerative  processes. 

The  two  last-named  stages  are  considered  by  S,  Wilks*  and 
J.  Hutchinson  as  segueltE  of  syphilis. 
«  The  variations  with  respect  to  the  ybrw  and  sever  if?/ ot  the 

I  course  jjursued  by  syphilis,  which  a  large  series  of  cases  present, 

are  very  remorkabie.  They  may  be  so  great  as  to  produce  the 
impression  of  quite  distinct  diseases.  In  general,  the  various 
forms  may  be  divided  into  the  mild  and  severe.  The  chamcter 
of  tin*  hitter  lias  been  alreadj^  indicated. 

'  atiy*8  Hospital  Reporta,  Ser.  Ill,  Yot  9,  p.  13. 
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The  sourcp  of  tliesr  variations  in  tlie  form  of  thv  disease 
mjglit  possibly  lie  in  differences  in  the  original  cfru^  (in  respect 
to  quantity  and  quality),  as  claimed  by  Carmicliael,  of  Dublin 
(1815),  who  maintainiHi  that  there  were  four  diffrrent  sorts  of 
irirnt*^  together  with  four  different  sets  of  i)rimury  and  consecu- 
tive manifestations  of  the  disease.  Or  they  may  also  lie  in  indi' 
tidnal  pectdiarities  of  the  infected  person,  as  is  of t*m  the  case 
in  other  infectious  diseases.  Of  a  number  of  persons  exposed 
simultaneously  to  the  infectious  poison  of  meashj's,  scarhitiua,  or 
smallpox,  that  is,  to  a  poison  of  the  same  kind  and  intensity, 
gome  will  not  be  affected  at  all,  others  only  sliprhtly,  and  some 
very  serifiusly.  So  it  is  with  syphilis.  Frequently  enough,  the 
peculiarities  of  constitution  which  deteraiine  a  severe  course  are 
quite  obvious.  It  is  in  individuals  who  are  scrofulous,  liable  to 
inflammations,  debilitated  through  deprivations  or  excesses,  or 
else  naturally  strong  but  living  under  peculiar  climatic  or  other 
outward  conditions  which  are  unfavomble^sailors,  for  example 
— that  we  observe  the  severer  forms  of  the  disease  which  are 
often  well  pronounced,  even  in  the  early  stages,  as  in  the  cases 
of  phagedfena. 

GENERAL   PATHOLOGICAL  ANATOMY. 

LAa%  Hobln,  T>rneuU,  Bullet  cle  la  Soc,  anatomique,  1855.^ — Leherf,  Tlandb.  cL 
pnkL  Medicin,  1  Aafl.,  I&50,  B.  L,  S.  ^lO.^Virchow,  Ucber.  d.  Nutnr  der  cnn- 
rtit.-syphil.  Affcctioncn.  Arch.  f.  An.  u.  Phys.,  B.  XV.  S.  217.— .1  mn  Ofinft, 
De:*  tumf*iim  gom mewses.  Th?ise  de  Paris,  1850.— C^^roa  ct  Lfineereux,  Bcs  afToc- 
tlonfi  nerve  xm^  sy  ph  il  1 1  i  q  ues.  Pari  a,  1801,  p .  150.^ — E,  Wofjn  nr,  Das  Sy  \M\  om. 
Arch.  d.  Heilkunde,  B.  IV.,  1863,  9.  1;  B,  VTL,  1800,8.  518,— KmAor/i,  Dk 
krankliaft.  G^'sdm  rdate,  B.  IL  8.  387. — Vornil  et  Eauvier,  Man.  dliistoL  pathol. 
Puria,  1S6P,  V.  L  p.  ISfi.^E.  Eindfleiii^h,  Lehrbucb  der  path.  Gewebelehre,  3 
Aufi.     Leipzig,  1873,  S.  02. 

The  chan£^es  which  the  sj'philitic  infection  induces  in  the 
humors  of  the  liofly,  jmrticularly  in  the  blood,  lire  but  little 
known.  Tlie  invei^ligations  of  Ricord  and  Grassi,'  who  found  a 
diminution  in  the  red  corjiuscles  and  an  increase  in  the  albumen 

'  Bullet,  de  Th^rapeat.,  1844.  Rkord,  LeQons  war  le  chancre.  Lanco'eanx^  1.  c. , 
p.  m, 

VOL.  ra.-^ 
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of  the  s<^rnm,  have  really  only  proved  the  existence  of  what,  in 
many  iutitances,  is  apparent  to  the  naked  eye,  viz.,  oliga?mk 
Besides,  the  fact  is  pointed  out  by  Yiix^how,  that  when  numer- 
ous lymphatic  glands  suffer  hyperplasia,  in  consecxuence  of  the 
imtution  of  this  poison,  there  is  a  more  abundant  jTrodiiction  ut 
white  bhiod-cor])uscles,  that  is,  there  is  often  produced  a  certain 
degre(3  of  leucocythosis.  Hence  these  changes  are  by  no  mtaas 
either  essential  to  or  characteristic  of  syi>hilis.  Xo  more  can 
any  organized  components  of  the  blood  be  shown  to  be  charac- 
teristic of  £?ypliilis,  as  the  researches  of  Lostorfer  (to  which  we 
shall  again  rt*fer  later)  seemed  at  first  to  promise. 

The  local  'manifestations  of  the  action  of  the  syphilitic  poison 
upon  the  tissues  at  the  point  of  infection,  as  well  as  in  otliei 
parts  of  th**  body,  have  been  repeatedly  and  thoroughJy  investi- 
gated. Various  sets  of  chang<:3  are  found,  posf-mortem^  m 
syphilitic  subjects,  but  only  a  portion  of  the  changes  have  any 
direct  conm*ction  witli  the  S3'pliilitic  infection  ;  cellular  infiltra- 
tions, fatty  degeneration  and  atrophy  of  tlie  tissues,  and,  finally, 
amyloid  degeneration  of  various  organs,  are  the  most  essential 
of  them.  Only  the  cellular  infiltrations  are  properly  character- 
istic of  syi)hiiis ;  these  constitute  the  distinctive  feature  which 
the  most  diverse  local  manifestations  of  the  disease  possess  in 
common,  and  the  connective  tissue  is  the  matrix  in  wliich  tho 
cellular  growths  develop.  The  cells  composing  them  have 
gf^nerally  a  single  large  nucleus,  and  bear  a  very  close  resem- 
blance to  the  white  blood-corpuscles,  to  the  cells  of  lymphoma, 
and  to  those  of  the  cell-growths  in  typhus.  According  as  we 
acco])t  thf^  position  of  Cohnlieim,  or  adliere  to  the  older  views, 
shall  we  iM.'gard  the  point  of  depart nn*  for  these  cell-accumula- 
tions to  l*e  in  the  blood-vessels  or  in  the  connective  tissue, 
Virchow  compares  the  entire  fonnation  to  granulation  tissue. 
From  the  fact  of  tlie  close  rest^nibhmci^  of  the  c(Jls  which  per- 
vade* thi'  tissues^  or  occur  in  the  form  of  young  tissue-growths, 
witli  tlie  white  blood-corpuscles,  is  it  evident  that,  however  much 
the}'-  may  characterize  syphilitic  new  formations,  they  wholly 
lack  specific  microscopic  diameters.  Still,  their  ari-angt^inf^nt 
and  the  development  and  further  course  of  the  cell-growths 
afford  certain  marks  by  means  of  which  it  is  possible  perhaps  to 


distinguish  the  syphilitic  new  growth  from  every  other.  This 
is  asserted  by  E,  Wagner,  and  he  has,  thereloix^,  adopted  the 
special  name  ''  Syphllofjia.^^ 

Tht?  most  peculiar  and  striking  of  the  local  affections  due  to 
Bj7>hili.s  ii?  the  giumny  tumur^  and  it  is  to  this  especially  that 
Wagner  has  apphed  the  above  term, 

Gal>riel  Fallopia  has  pointed  out  very  clearly  the  main  char- 
acters of  gummy  tumors,  giving  at  the  same  time  an  explanation 
of  their  name,  in  tlie  following  passage : '  *'  Isti  tumores  cum 
eoutineant  materiam  cmssam,  quae  est  veluti  gunimi  eliqnatum, 
ideo  gummata  Gallira  vocantur  a  medicis/'  He  proceeds  to 
describe  the  hard  tumores  topharei  and  continues  as  follows ; 
"Secxmda  species  tumorum  est  quando  materia  est  mollis,  quae 
tripllciter  apparet,  nam  aliquando  est  veluti  lardum,  aliquando 
est  minus  cnissa  et  est  similis  polentie  et  est  atlieromaGallicum: 
tertia  species  est  sicut  mel  et  dicitur  meliceris  Gallica." 

Tumoi's  of  this  sort,  varying  in  consistency,  may  develop  in 
any  organ  in  consequence  of  syphilis  ;  but  their  favorite  seats 
are  the  sub<^ntaneous  cellular  tissue,  the  skin,  in  and  upon  the 
boni^s,  the  liver,  the  testicles,  the  brain,  the  kidneys,  and,  espe- 
cially in  children,  the  lungs.  According  to  Wagner  s  descrip- 
tion, they  present  the  appearance  of  a  grayish-red,  soft,  homo- 
geneous mass,  either  without  fluid  contents  or  else  yielding  a 
scanty  juice  like  mucus.  The}^  may  occur  as  inliltrations  of 
microscopic  size,  scattered  throughout  the  parenchyma  of  an 
organ,  and  even  when  they  appear  as  sizable  tumors,  as  large 
a8  a  wahiut  or  more,  they  are  not  encysted  nor  sharply  defined, 
but  merge  directly  into  tlie  suiTOunding  tissue.  In  fact,  some- 
times they  occur  more  in  the  form  of  a  diffuse  infiltration  than 
of  a  distinct  tumor.  Now,  the  development  progressing,  a  soft- 
ening takes  place  in  the  central  portions,  a  metamorphosis  into 
the  abov*^  guiumous  or  honey-like  substance,  or,  on  the  other 
hand,  the  mass  becomes  drier  and  tinner,  showing  on  section 
in  certain  places  more  than  otliers,  a  yellow  color  and  cheesy 
consistency. 

Microscopically  a  fresh  syphiloma  shows  nucleated  cells  of 

^  Tractat.  dc  morb.  Gall,  (1564),  Aphxod,  H.,  p.  820. 


cloeelj  packe 
thaU  when  the  cell* 
are  IwJml  mmmj  UMt  €mwiSa  lemam  in  ifaeir  places.  U*^ 
and  fbacv  beside  tbe  rpund  c^eUs,  sptiidle^haptfd  odls  may  be 
seen  cKcaskMiaUv.  an  indkatiaii  of  commemdng  tiansfanxiatioD 
into  cooaertive  tisme*  The  emtiBl  wnftpniag  is  effected  either 
thrcmgh  m  anple  mtxofity  and  &llj  dqpenttation.  or  tlirough  a 
moooos  metamorplicias.  under  which  ciinzmstances^  according 
to  Rindfleisch,  stellate  hranchh^  odls  ar^  often  formed.  Snch 
a  gamma,  then,  presents  the  appearance  of  a  nodule^  with  more 
or  less  fluid  contents,  enclosed  in  a  dense  cortical  layer.  After 
a  certain  peri^Dd  fibrous  tissoe  begins  to  be  formed  in  the  pe- 
ripheral layers  of  the  nodule,  owing  to  the  fact,  probably,  that 
nutrition  is  more  actire  in  these  portions.  This  new  connective 
tissue  surrounding  the  growth  develops  roo^  rapidly  after  the 
central  portions  of  the  tumor,  or  several  isolated  gjjots,  have 
become  ca.«%eous,  in  consequence  of  fattr  d€^neration  of  the 
densely  crowded  cells  and  of  their  inten-enii^  tissue ;  the  yellow 
spots  then  appear  scattered  throughout  an  exceedingly  dense 
structure. 

It  is  in  the  last-named  form,  whieh  rppresents  its  final  stage  of 
development,  and  in  which  it  may  contlnne  to  remain  for  many 
year^,  that  the  gumma  is  most  commonly  found  in  the  inter- 
nal organs.  Tlie  parenchyma  of  the  latter,  in  consequence  of 
tli*f  flisplac<'m*mt,  compression,  and  the  cicatricial  contractions  to 
wljit*li  the  organs  are  suVvjetted,  suffers  various  alterations.  The 
effiMTts  of  a  gummy  tumor  may  extend  to  a  great  distance,  ia 
cas*;  it  has  caused  contraction  of  the  calibre  of  some  vessel,  espe- 
cially of  a  blood-vt^ssel,  whif^h  is  particularly  liable  to  o<Tur 
\vli*'ii  th**  himor  has  its  seat  in  tlie  advontitia  of  a  vessel.  Fatty 
degr-neitition  and  wide-spread  pnx*esses  of  softening  may  be  the 
eonsequrrnres  of  a  tunior  in  itself  insignificant^  as  occasionally 
happ'-ns  in  the  brain. 

W^N-n  r^itnate*!  in  the  skin,  in  the  subcutaneons  cellular  tis- 
Mue,  ii]jrHi  mucous  membranes  and  superficial  bones,  the  gumma 
ofh»n  rnakr^s  its  way  to  the  surface,  since  in  these  situations  it  is 
Uiit  iiiMfVirnily  enclosed  upon  nil  pidt*s»  hut  is  expostxl  to  an 
unr'ipial  pressure.     The  entke  infiltration  then  ulcerates. 


GENERAL  PATHOLOGICAL  ANATOMY.  ^37 

That  which  especially  characterizes  the  gummy  tumor  is  the 
general  course  of  development  which  the  new-f onned  tissue  pur- 
sues ;  for  there  is  nothing  that  is  specific  in  the  separate  pro- 
cesses of  this  development.  Virchow  points  out  as  a  special 
cliaracteristic  the  perishable  nature  of  the  ceUs,  theii*  dispo- 
sition to  become  disintegrated  thi-ough  an  incomplete  fatty  meta- 
morphosis. But  the  cells  of  the  gummy  tumor  share  this  nature 
with  those  of  numerous  other  new  growths,  notably  with  tuber- 
cle. The  resemblance  of  a  cheesy  gumma  to  cheesy  tubercle,  in 
certain  parts  of  the  body,  may  be  so  gi*eat  that  it  becomes  diffi- 
cult to  distinguish  the  one  from  the  other.  Even  Wagner,  who, 
in  regard  to  the  specific  character  of  ''syphiloma"  goes  much 
farther  than  Virchow,  does  not  look  for  its  specific  character  in 
its  histological  constitution  at  any  particular  period  of  its 
development  exclusively,  but  takes  into  account  the  mode  of  its 
course,  the  etiology,  and  even  the  action  of  remedies  upon  the 
development  and  further  course  of  the  tumor,  to  assist  in  char- 
acterizing it.  The  histology,  therefore,  furnishes  scarcely  any 
more  certain  points  for  diagnosticating  a  new  growth  to  be  syj^h- 
ilitic  than  may  be  obtained  from  a  circumspect  clinical  examina- 
tion of  the  case,  together  with  a  thorough  investigation  of  its 
history. 

Still,  we  may  believe  with  Wagner  that  the  cells  of  the  syph- 
ilitic new  growths  have  in  reality  a  more  specific  character  than 
is  apparent.  The  whole  course  of  their  development  points  to 
such  being  the  fact ;  they  owe  this  speciiic  character  to  the  tis- 
sues— the  soil  in  which  they  develop — and  so,  indirectl}',  to  that 
indefinable  action  of  the  syphilis  poison  uj^on  the  tissues,  where- 
by those  properties  are  imparted  to  the  cells  which  d<»termine 
their  future  destiny.  These  properties  have  undoubtedly  some- 
thing specific  about  them ;  but  their  specificness  is  not  obvious 
with  regard  to  the  single  cell,  and  can  only  be  inferred  from  tlie 
course  pursued  in  the  cellular  growths. 

The  close  histological  relationship  between  the  gumma  tissue 
and  the  primary  affection  to  which  Virchow  has  called  attention, 
and  which  we  have  already  alluded  to  above,  consists  solely 
in  the  cellular  infiltration  that  occurs  in  both,  and  is,  in  fine, 
no  more  remarkable  than  we  meet  with  elsewhere  subsisting 
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between  widely  diverse  patliological  conditions.  Many  of  the 
local  processes  of  the  secondary  period  also  present  precisely 
the  same  histological  characters,  Bnt  what  distinguishes  these 
processes  from  the  gummy  tumors  is  their  t^*ndency  to  whoUy 
disappear  by  resorption^  or  else  to  form  more  highly  organised 
tissue;  that  is,  to  develop  connective  tissue,  bone  tissue,  ek. 
The  specific  character  of  these  secondary  processes,  then,  must 
lie  in  something  different  from  that  of  the  later  events.  So  Vii- 
chow  makes  the  distinction  between  the  merely  irritatim  and 
the  ffummous  processes.  Tlie  primary  affile tion,  in  our  opinion, 
is  to  be  ascribed  to  the  foniier,  for  the  reason  that  in  a  large  pro- 
portion of  cases  it  is  a  process  which  disappears  in  a  compara- 
tively short  space  of  time  without  leaving  a  vestige  of  it  behind 
The  source  of  the  irritation  to  which  it  is  due,  viz.,  the  syphij 
poison,  is  in  this  instance  brought  from  without  directly  inti 
healthy  tissue  ;  during  the  u*ritative  processes  of  the  seconds 
period  the  virus  opemtes  from  within,  /,e,,  from  the  blood,  Uf 
all  the  various  tissues  of  the  body.  But  the  tissues  react  undfl 
it  at  first  still  as  in  a  normal  state.  During  the  period  of  gun 
mous  development  it  is  probably  no  longer  the  action  of  the  sp 
cific  poison  upon  normal  tissue  with  which  we  have  to  do,  bu 
with  a  sort  of  specific  reaction  of  tissues,  modified  by  previoa 
blood-poisoning,  under  some  accidental  irritation. 


[Audits,  Die  Lehrcn  vom  sj|jh.  Contagium,  Wien,  1860, — Cocceming  Lottor- 
/rr'*  investigations,  vid,  Archir  f.  DLTmatol,  li  Sjph.,  IV,,  1872,  p-  115  f. 
Sdimidfs  JalirbiichcT,  B.  154,  S.  170.     Zeinsl,  K  c,  a  33. 

Oi^R  knowledge  of  the  contaj^oiis  prmciple  of  syphilis  has 
been  thus  far  limited  to  its  effects.  Neith€*r  as  a  chemicallj 
d^'fiuable  substance  nor  as  a  definitely  formed  body  has  it  been 
possible  3'et  to  isolate  it. 

TLut  some  kind  of  coniagious  prineiple  lies  at  the  bottom  of 
the  disease  was  evident  to  unprejudiced  obsiTvers  even  at  the 
time  of  the  first  outl>reak  of  the  morbus  gallit*us.  The  view 
tbt  arose  in  eons(*qiience  of  its  pestUential  sjiread.  viz,,  that  a 
niiasro,  originating  outside  the  body,  pervaded  the  atinot^jihuiv, 
did  not  long  maintain  its  ground.  The  very  manner  in  wliieh 
the  propagation  of  the  disease  through  tlic  niptlium  of  tlie  air 
Was  spoken  of  by  the  pliysicians "  of  that  day,  sliows  that  the 
a^^^rtioD  was  made  oftentimes  not  wholly  in  earnest.  J.  Ferne- 
lius*  i^xpresses  himself  in  the  ck-arest  manner  concerning  the 
srphiliiic  poison,  in  comparing  infection  with  it  to  the  bite  of  a 
Biad  dog  or  the  sting  of  a  scorpion,  and  he  also  points  out  the 
•act  that  the  fluids  of  the  body  serve  as  a  vehicle  for  the  poison- 
When  Liebig  compared  the  nutritive  changes  caused  by 
^mal  poisons  with  fermentative  processes,  great  stress  was  laid 

^The  Spaiufth  phjaiciaii,  J.  Almtnar,  writes  (1502)  \  '^  .  .  .  ttvris  comaptio,  i>er 
Viim  camam  ereulsae,  pie  cietlendum  est  in  leligiosis."  And  further  below  :  '*  Satis 
<ilvtv3Mbiiao  morbum  esse  cooUgiofium.'^    Apbrod.,  I.  p.  3GL 

*Aphfod,,  I.  pp.  610,  614 
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npou  the  chemical  nature  of  the  poisons  to  which  the  infectious 

diseases  were  due,  and  these  poisons  were  held  to  be  analogous 
to  the  ferments,  to  the  nitrogenous  subistances.  But  now,  since 
it  has  been  shown,  chietly  by  Pasteur,  that  the  presence  of^ 
minute  organisms — fungi  and  bacteria — are  necessary  to  the 
production  of  many  of  the  so-called  fermentative  processes., 
similar  living  organisms  have  been  souglit  for  as  causes  of  the 
infectious  diseases.  The  mvestigations  of  Salisbury  concerning 
the  cause  of  malaiial  fever,  and  of  Hallier  in  regard  to  cholera, 
led  the  way  to  further  n^aearches  in  ref*'rence  to  other  infectious 
diseases,  and  it  was  not  long  before  there  was  discoveied  not  only 
a  cholera  fungus,  but  a  fungus  for  measles,  for  scarlatina,  and 
even  for  gonorrhcca  and  syphiiis,  Salisbury  and  Hallier  have 
cultivated  and  described  all  these  fungi.  But  these  discoveries, 
unfortunattJy,  could  not  be  coiifirmed  by  others.  Nevertheless, 
both  these  investigators  have  earned  the  merit  of  opening  up  a 
new  field  for  researchj  and  while  no  very  decisive  results  have 
thus  far  been  achieved,  we  have  at  least  gained  the  advantage  of 
regarding  the  subject  from  some  new  pohits  of  view. 

The  idea  of  living  organisms — minute  forms  of  life  in  active  motion — being 
the  essential  cause  of  ^jyphilis^  af^  according  to  Athanasina  KJrclier  (1659X  thej 
were  of  the  pest,  was  expressed  in  a  rough  form  as  early  as  the  aeventeenth  century.* 

It  was  shown  with  regard  to  the  vaccine  lymph  by  Chauveau 
and  Burdon  Sanderson,  that  the  contagious  element  did  not 
reside  in  the  tliiid  }>ortion,  but  in  minute,  roundish,  mieroseopic 
bodies  that  strongly  refracted  the  light.  Similar  little  bodies 
were  discovered  by  Lostorfer  in  the  blood  of  syphilitic  subjects. 
Examinations  of  the  blood,  extending  over  seveml  days,  resulted 
ill  the  discovery  of  small,  strongly  refracting  corpuscles,  which 
made  their  iirst  api>earance  on  the  third  or  fourth  day^  and 
rapidly  increased  in  size  during  the  days  following.  Tliis  dis- 
covery excited  all  the  more  interest,  since  Lostorfer,  according  to 
report,  was  al)le  to  select  correctly  from  among  a  numb4?r  of 
specimens  of  blood  given  him  those  which  came  from  syphilitic 
persons. 

i  Compare  Astruc,  1,  c,  p.  01  ■   Camnavej  L  o.,  p.  07. 
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But  the  importance  attached  to  Lostorfer's  researches  was 
attacked  by  Wedl  and  Kobner,  and  it  was  not  long  before  these 
corpuscles  were  deprived  of  all  claim  to  a  specific  character, 
through  the  fact  being  proved  that  like  bodies  occur  in  noniial 
blood,  and  that  they  probably  originate  in  the  white  blood-cor- 
puscles, wliich,  in  certain  stages  of  syphilis,  are  often  increased. 

Since,  then,  the  syphilitic  poison  can  be  isolated  by  means  of 
neither  chemical  nor  anatomical  tests,  we  come,  in  the  next 
plac^,  to  inquire  in  what  constituents  of  an  organism  infected 
with  syphilis  this  poison  resides^  and^  in  general,  what  are  the 
relations  which  it  hears  to  this  organism  or  towards  one  not 
infected. 

The  question  whether  the  syphilitic  poison,  that  is,  lohether 
syphilis  may  he  transmitted  to  the  lower  animals,  has  been 
the  subject  of  numerous  experiments.  The  attemi)ts  made  to 
inoculate  animals  with  the  pus  of  chancre,  by  Auzias  Turenne 
and  others,*  have  determined  notliing.  The  famous  ape  from 
which  Dr.  von  Welz  inoculated  himself,  had  been  previously 
inoculated  with  the  pus  of  a  simple  contagious  pustule  devel- 
oped in  a  syphilitic  person,  that  is,  from  chancrous  pus,  and  had 
afterwards  a  chancre  only  and  no  syphilis.  But  a  like  result, 
namely,  the  production  of  simple  contagious  ulcers,  has  also,  in 
numerous  experiments  with  animals,  followed  inoculation  of 
secretions  from  true  syphilitic  local  affections. 

Only  three  cases,  so  far  as  I  know,  are  on  record  where 
syphilis  has  been  actuall}^  communicated  by  inoculation  to  ani- 
mals. T\^'0  of  these  were  reported  by  S.  Messengt^r  Bradley.' 
He  had  previously  made  numerous  attempts  at  inoculation, 
which  had  been  either  quite  fruitless  or  resulted  only  in  the 
production  of  soft  sores.  The  cases  were  communicated  to  the 
surgical  section,  at  the  annual  meeting  of  the  British  Medical 
Association  in  1871.  "In  two  cases  (a  guinea-pig  and  a  young 
kitten)  the  inoculation  was  followed,  in  from  two  to  throi^  weeks, 
by  a  local  thickening  at  the  point  of  inoculation,  and  afU^rwards 
by  constitutional  syphilis.      Tlie    guinea-pig    died  within  one 


>  AuMpiU,\.  c,  p.  203. 

'  Britiah  Medical  Journal,  1871,  Sept.  30,  p.  376. 
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month  from  the  commencement  of  the  induration,  with  destruc- 
tion of  one  eye,  and  extensive  ulceration  of  the  mouth  and  soft 
palate.  I  killed  the  kitten  at  the  end  of  the  eighth  week,  and 
found  syphilitic  gummata  in  the  kidneys  and  liver." 

In  a  third  case,  Ch.  Legros  *  produced  an  indurated  ulcer 
in  a  guinea-pig  by  inserting  a  bit  of  a  syphilitic  induration  un- 
derneath the  skin  of  the  leg.  During  cicatrization  of  the  wound 
the  animal  commenced  to  grow  marasmic.  It  died  five  and  a 
half  months  after  the  inoculation,  and  at  the  autopsy  there  were 
found  extensive  swellings  of  the  lymphatic  glands,  enlarge- 
ment of  the  liver,  with  cicatrices  upon  its  surface,  and  little 
cellular  tumoi-s  in  its  substance,  besides  a  number  of  gummy- 
like  nodules  in  the  deeper  layers  of  the  cutis,  and  a  firm  yellow 
nodule  the  size  of  a  pea  in  one  epididymis,  an  illustration  of 
which  is  given  in  Lancereaux.  Lancereaux,  however,  in  view 
of  the  marked  predisposition  of  guinea-pigs  to  irritative  con- 
nective-tissue gi-owtlis,  expresses  doubt  as  to  the  sypliilitic  na- 
ture of  this  aflfection.  Zeissl^  made  some  experiments  with 
syphilitic  blood,  with  which  he  inoculated  rabbits  and  doves,  but 
with  a  negative  result. 

VEHICLES   OF  THE   SYPHILITIC  POISOX. 

1.  It  has  long  been  a  recognized  fact  that  the  primary  aflfection 
of  syphilis,  the  ulcerating  sclerosis,  bears  the  syphilitic  poison ; 
that  whether  by  contact  in  sexual  intercourse,  or  by  other  mode 
of  contiguity,  as  well  as  in  experimental  inoculations,  this  poison 
can  be  communicated  to  a  healthy  person  from  the  primary 
aflfection. 

2.  For  a  time  there  was  less  concurrence  of  opinion  with 
regard  to  the  infectious  nature  of  the  local  manifestations  belong- 
ing to  constitutional  syphilis.  After  the  opinion  expressed  by 
Hunter,'  based  upon  both  theoretical  and  experimental  grounds, 
viz.,  that  neither  the  local  manifestations  of  constitutional  syphi- 
lis nor  the  blood  and  secretions  of  sji)hilitic  persons  are  conta- 


*  Lancereaux,  L  c.  p.  597.  «  Lancereavx,  L  c,  p.  42. 

'L.  c,  p.  383  and  384. 
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gions,  liad  apparently  been  confirmed  by  Ricord  in  more  com- 
plete experiments,  it  doubtless  seemed  as  though  the  question 
had  been  settled  definitely  in  the  negative.  In  his  Lettres  sur 
la  Syphilis,  1850  and  1851,*  Ricord  makes  the  following  state- 
ment :  "The  primary  ulcer,  in  the  period  of  its  extension,  is  the 
only  source  of  the  syphilitic  poison." 

As  eariy  as  1830-40  experiments  in  inoculation  had  been 
made  which  yielded  quite  a  different  result — a  result  which 
was  more  consonant  with  the  numberless  clinical  experiences 
that  had  been  made  ever  since  physicians  first  began  to  make 
syphilis  a  study.  These  experiences  had  attributed  to  the  flat 
condylomata  especially,  properties  eminently  contagious.^  These 
experiments  differed  from  those  of  Hunter  and  Ricord  in  that 
instead  of  inoculating  the  secretions  from  local  affections  in  per- 
sons with  constitutional  syphilis  upon  the  bearers  of  these  affec- 
tions, or  upon  persons  already  syphilitic,  the  inoculations  were 
made  upon  such  as  had  been  previously  healthy.  Wallace,  of 
Dublin,  in  1835,  was  the  first  to  make  inoculations  of  this  sort.^ 

Prom  a  series  of  experiments  oommimicated  by  Wallace  we  select  the  f  ollowiog 
as  the  moat  instructive  :  On  the  15th  of  November,  1835,  W.  inoculated  both  thighs 
of  a  healthy  man  with  the  contents  of  syi)]nlitic  pustules  that  had  first  ap])earod  upon 
a  patient  fourteen  days  before.  Tlie  places  healed  witli  scars.  In  the  second  week  in 
Deceml:>er  there  appeared  at  all  of  the  points  of  inoculation  upon  the  right  tliigh, 
and  in  two  of  those  on  the  left,  little,  elevated,  brownish-red  papules  Avith  desqua- 
mating surface.  Some  of  these  papules  turned  into  ulcers,  which  were  covered  '^vith 
greenish-yellow  scal>s,  and  remained  till  the  11th  of  January,  1830.  At  the  same 
time  there  were  enlargements  of  the  lymphatic  glands  in  both  inguinal  regions.  On 
the  21 8t  of  January  general  manifestations  appeared,  with  a  measly  eiiiption  and  red- 
ness of  the  isthmus  of  the  fauces. 

AVallace  also  alludes  to  several  successful  inoculations  with 
the  secretion  from  flat  condylomata,  communicated  to  him  by 
some  person  not  named.  But  the  communicability  of  syphilis 
through  these  local  forms  of  the  disease  was  more  forcibly  illus- 


*  Union  roddicale,  Eighteenth  Letter. 

*  In  spite  of  the  Kioord  terrorism,  some  held  firmly  to  this  view,  even  in  France, 
(Baume4 {\SAO\  Cazenave  {1^^),  I  o.,  p.  176.) 

'  The  Lancet,  1835  and  1836. 
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trated  by  cases  of  Waller/  in  Prague,  and  therefore  we  proceed 
to  his  experiments. 

On  the  6th  of  August,  1851,  a  boy  by  the  name  of  Durst  was  scarified  upon 
the  skin  of  the  front  part  of  the  right  thigh,  with  a  clean  instrument,  and  pus  from 
flat  condylomata  in  a  female  patient  was  smeared  over  the  part,  partly  by  means  of 
a  spatule  and  partly  with  a  bit  of  charpie  that  had  been  dipped  in  the  pus,  and  the 
latter  was  then  bound  upon  the  wounds.  On  the  next  day  there  were  evidences  of 
slight  inflammation,  which,  four  days  later,  had  entirely  disappeared.  On  the  15th 
of  August  several  red  spots  made  their  appearance  at  the  place  that  liad  been  scari- 
fied, from  which  by  the  30th  of  August  (t.<5.,  twenty -five  days  from  the  inoculation) 
fourteen  tubercles,  as  large  as  peas,  had  developed  in  the  skin,  most  of  them  spring- 
ing directly  from  the  scare  caused  by  the  scarifications.  They  were  hard  to  the 
touch,  partly  of  a  dirty  red  color,  others  of  a  du-ty  yellow,  some  of  them  desquamat- 
ing. During  the  succeeding  days  tliey  became  confluent,  and  had  tlien  the  appear- 
ance of  a  nodular  place,  the  size  of  a  silver  half-dollar,  covered  with  scales.  Sep- 
tember 27th  (twenty-seven  days  after  the  appearance  of  the  tubercles,  and  fifty-two 
days  from  the  inoculation)  a  macular  cxanthem  appeared  uj)on  the  skin  of  the  abdo- 
men, chest,  and  back,  which  during  the  following  days  extended  and  grew  more 
abundant,  without  evidence  of  fever.  In  the  early  part  of  October  certain  of  the 
macula?  were  changed  into  papules,  othera  into  tubercles,  in  short,  into  the  charac- 
teristic appearances  of  a  syphilide.  There  had  been  no  throat  affection  at  the  time 
the  case  was  reported. 

Amongst  others  an  anonymous  physician  of  the  Palatinate ' 
(1856),  Gibert*  (1859),  Guyenot  of  Lyons,*  von  Barensprung' 
(1859),  von  Hiibbenef  (1859),  Lindwurm'  (1860-1),  Hebra  and 
Rosner  *  (1851  to  1862)  have  successfully  inoculated  persons  pre- 
viously healthy  with  syphilitic  vu-us  contained  in  the  secretion 
of  condylomata  lata. 

Thus  by  experiment  was  demonstrated  what  practice  had 
already  taught  in  hundreds  of  cases.  Ricord,  in  order  to  account 
for  the  above  observed  facts,  and  not  be  inconsistent  with  his 

*  Praeger  Vicrteljahrschrift,  B.  29,  1851. 
'  Aerztl.  Intelligenzblatt,  185C,  No.  85. 

*  Bulletin  de  TAcademie  de  Modecine,  t.  24,  p.  881. 

*  Gaz.  hebdom.,  1859,  No.  15. 

'  Annalcn  des  Charitekrankenhauses.    Berlin,  18C0,  B.  IX,  S.  110-208. 

*  C  von  Uubbenety  Die  Beobachttmg  und  das  Experiment  in  der  Syphilis.  Leipzig, 
1859. 

'  Wurzburger  medicin.  Zeitschrift,  1862,  Bd.  III.,  S.  140. 
■  AmpiU^  L  c.,  p.  225. 
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own  former  statement,  that  only  the  primary  lesion  can  commu- 
nicate syphilis,  was  obliged  to  resort  to  the  most  forced  assump- 
tions. Under  the  above  class  of  inoculations  belong  the  frequent 
infection  of  nurses  through  suckling  infants,  transmission  of 
the  disease  in  kissing,  etc. — ^indeed,  it  may  be  asserted  that  the 
condylomata  lata  are  the  most  common  source  of  syphilitic  con- 
tagion. 

An  experimental  inoculation  has  also  been  made  with  the 
secretion  from  a  constitutional  affection  of  the  tonsils,  and  was 
performed  by  Dr.  Lindemann  upon  himself.* 

In  a  friend  of  hia,  seven  days  after  the  breaking  out  of  a  syphilitic  skin  erup- 
tion, a  deep  ulcer  liad  appeared  upon  either  tonsil.  On  the  twenty-second  day  after 
the  first  appearance  of  these  tonsillar  ulcers,  Dr.  L.,  having  carefully  cleaned  the 
left  tonsil  two  hours  before,  inoculated  himself,  by  means  of  a  new  lancet,  with  the 
scarcely  purulent  secretion  that  had  meantime  again  accumulated,  in  the  skin  of  his 
left  forearm.  On  the  eleventh  day  following,  a  rose-colored,  hardish  papule,  about 
the  size  of  a  pin's  head,  without  areola,  made  its  appearance.  It  increased  in  size  and 
became  covered  with  a  crust,  beneath  which  a  reddish  fluid  collected.  In  a  short 
time  the  ulcerated  papule  developed  into  a  characteristic  indurated  chancre,  and 
three  months  later  there  appeared  a  papular  syphilide  and  swelling  of  the  cervical 
glands. 

Von  Rinecker,'  of  Wurzburg,  inoculat-ed  a  young  physician. 
Dr.  R.  W.,  who  had  never  had  syphilis,  with  matter  from  acne 
pustules  in  a  child  forty-nine  days  old,  which  was  aJTected  with 
hereditary  syphilis,  on  the  5th  of  January,  18o2. 

By  means  of  a  blister  a  bleb  was  raised  upon  the  forearm  of  the  physician,  and 
to  the  portion  of  skin  thus  deprived  of  its  epidermis  the  pus  from  the  acne  pustuh^s 
was  applied.  Jan.  10,  the  part  had  healed.  Jan.  15,  desquamation  and  redness  of 
the  inoculated  place.  The  skin  felt  tough  and  infiltrated  throughout  its  thickness, 
especially  at  the  edges,  and  mostly  at  the  lower  and  inner  angle  of  the  rectangular 
space  corresponding  to  the  portion  of  skin  that  had  been  inoculated,  and  to  just 
that  portion  of  it  where  the  most  matter  was  deposited.  Just  at  this  point  were 
several  rather  resistant  papular  elevations,  varying  in  size  from  a  lentil  to  a  pea.  By 
the  10th  of  February  the  entire  inoculated  space  was  occupied  by  brownish-red, 
tough-feeling  tubercles,  and  on  Feb.  15,  some  of  these  were  covered  with  scabs, 
underneath  which  suppuration  was  going  on.  Under  the  influence  of  hydrarg.  biniod. 
and  chloride  of  zinc  paste  this  local  affection  disappeared  with  cicatrization. 

'  Bulletin  de  TAcad^mie  de  M^decine,  Jan.  21,  1853. 

'  Verhandlungen  der  phys.  med.  Gessellschaft  in  WUrzburg,  B.  III.,  1852,  S.  391. 
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June  12  (159  days  after  iuoctilation)  there  was  nmlaise,  and  eight  dajs  later  the 
tonsils  and  front  part  of  the  velum  palati  were  found  dotted  witli  red  spots,  which 
afterwards  ulcc-ruted  Buperficially^  with  the  production  of  a  grayish-white  exudiilion; 
later,  upoa  the  scrotum ,  red^  infiltrated,  moist,  and  superficial  fissures. 

With  the  blood  of  persons  suffering  from  constitutional  syph- 
ilis experiments  have  also  been  iiiadej  which  in  some  instances 
have  yielded  decisive  results.  The  iirst  experiment  of  this  sort 
was  made  by  Waller. 

The  person  experimented  upon  was  a  boy  fifteen  years  of  age,  who  waa  differ- 
ing from  lupus  exfoliativus  of  the  cheek,  but  had  nevtrr  had  syphilis.  The  skin  of 
the  left  thigh  was  scarilied  with  a  new^  instmnicnt,  and  blood»  taken  by  means  of  a 
cu[)piiig-ghiss  from  a  patient  w  ilh  eoustitutioual  syphilis,  was  applied  to  the  scarifi- 
cations*,  partly  with  a  splinter  of  wood  and  partly  by  dipping  a  bit  of  charpie  in  the 
blood,  and  then  liiuding  the  latter  upon  the  w^ounda  (July  27,  1851).  The  wounds 
healed,  but  after  thirty-four  days  (Ang.  31)  W.  noticed  at  the  point  of  inoculation 
two  dli^tiuct  tubercles  as  large  as  peas.  They  increased  in  size  during  the  days  fol- 
lowing* becjuae  eonflueut  at  their  b:isc9,  and  were  sjurrounded  liy  a  red  areola.  The 
subjacent  cutidi,  together  witli  the  subcutaneous  connective  tissue,  was  dense  and 
ind united  J  and  ulceration  commenced  upon  the  surface  of  the  tubercles,  which  were 
covered  hy  a  thin,  brown  crust.  October  1  (sixty-five  days  after  the  inoculation, 
and  thirty-two  daj-s  froui  the  first  appearance  of  the  tubercles)  an  cxanthem 
appeared  ut>ou  the  »kin  of  the  abdomen,  chest,  back,  and  thighs,  whidi,  during  th« 
aulisecpn  tit  days,  extended  over  the  entire  body.  Meantime  the  point  of  inoculation 
hud  become  an  uleur  as  large  as  a  half-dollar,  w^ith  a  gray  base  and  coppery-red 
border. 

Tlu^  anonymous  physician  of  tlie  Palatinate,  mentioned  above, 
api)lied  thu  blood  of  a  patient  with  constitutional  syphilis  to 
ulcers  of  the  leg,  in  six  cases,  and  thereby  caused  infection  in 
tlnHH^  of  thorn,  without  any  special  changes  at  the  point  of  inocu- 
lation,  Imt  followed  by  the  development  of  exanthems  and  lesions 
in  tliL'  throat.  In  three  otlier  cases,  which  were  inoctilated  with 
blood  taken  from  one  of  the  ]iersons  who  had  been  infected  in  the 
al)f>vr  manner,  the  result  was  negative.  On  the  other  luind,  the 
following  case  reported  by  Gilbert  '  may,  perhaps,  be  ivgardt*d  as 
a  positive  success  in  the  inoculation  of  syphilitic  blood,  altliough 
the  latter  was  mingled  with  some  intercellular  fluid,  and,  it  may 
be,  with  some  organized  elements  from  a  syphilitic  efflorescence  : 

I  AutipiUj  I  c,  p.  190. 
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A  patient  at  the  Hc^pital  du  3Iidi,  with  a  cicatrized  ioduratcd  chancre  on  the 
outer  surface  of  the  f foreskin,  and  diit  cotidyhjiiuita  abuut  the  anus,  had,  upon  the 
forehead,  a  coppery,  scaly,  perfectly  dry  papule  of  the  size  of  a  ten-ceut  piece.  On 
the  Dlh  of  February,  the  border  of  this  papule  waa  pricked  with  the  point  of  a  lan- 
cet, and  the  latter  having  been  thus  moistened  with  a  little  serous  blood,  was  inuiie- 
diateiy  introduced  into  the  skin  of  the  front  of  the  forearm  in  a  [jersoa  affected  with 
lupus  faciei.  In  fourteen  daja  every  trace  of  the  puncture  had  diNippetircd,  and  the 
patient  was  discharged,  iluch  surprise  was  occasioned  when  tlje  pal  lent  re-entered 
the  faospital  upon  the  Ist  of  April,  showing  at  the  point  of  inoculation  a  reddish 
papule,  which  he  sjiid  had  appeared  tliere  fourteen  days  before.  Above  and  around 
tliL»  spot  there  were  observed  several  somewliat  elevntcd,  coppery-red  spots,  the 
beginning  of  a  consecutive  sriuamous  sypiiilide,  which  extended  afterwards  over 
the  whole  body.  In  the  corresponding  axilla  a  tender  glandular  enlargement  had 
develoi>ed  larger  than  a  hazel-nnt. 

Von  Lindwumi  injected  hlood  from  a  petwm  with  constitutional  Byphilis,  1>y 
means  of  a  Prava2'  syringe^  imdemeath  the  ^kin  between  the  shouhler-hludes,  in  a 
woman  strveuty-one  years  old,  wlio  was  suffering  from  a  caueroid  affect iun  of  the 
akin  of  the  forehead,  with  nceroais  and  exfoliation  of  the  frontal  bono.  In  the 
fourth  week  after  tlie  injection  was  made,  a  small  red  jiajjule  was  formed  nt  the  f*ite 
of  the  puncture,  iind  iucreased  in  size,  l>ccoming  covered  with  a  tiiin,  ytllo wish- 
brown  eciib.  It  reached  the  size  of  a  gold  dollar,  was  surrounded  by  a  red 
areola,  elevated  at  its  edges,  excavated  in  the  centre,  Jind  rested  ii[)on  a  hard  hase, 
and  upon  removal  of  the  scab  showed  a  red,  somewhat  spongy  *iurface,  covered  by 
a  thin  secretion  that  quickly  dried  into  another  scab.  Eight  days  after,  there 
appeared,  two  inclies  above  tlie  ulcer*  between  the  spine  and  border  of  the  scapula, 
jn^t  beneath  the  cutis,  an  enlarged  lymphatic  gland  the  sixe  of  a  bean, 

Suljsequently  the  occipittd,  cervical,  and  cubitid  gland.s  became  al^o  enlarged, 
and  a  macular,  [lapular,  and  squamous  syphilidc  appeared  ujiou  the  bkin. 

Tlie  most  reeniit  inoculations  with  syphilitic  blood  were  made 
by  Pdlizzari,^  of  Florence  (1862). 

He  had  already  twice  made  the  attempt  before,  but  without  i^uccess.  On  the 
6th  of  February,  18Q2^  he  repeated  it  upon  three  physicians,  wIhj  voluutniily  sub- 
mitted thenrsdvc^  to  the  experiment.  The  blood  was  taken  by  vencHettion  finm  a 
W'oman,  twenty-five  years  old,  with  constitutional  tiy[>hilit*,  who  was  in  litr  sixth 
month  of  preg^nancy.  The  arm  had  l>ecn  carefully  washed  beforcliMUfl,  njul  at  the 
point  selected  tliere  were  no  manifestations  of  syjdiilis.  The  inj^tmments  eniployed 
were  all  new.  As  tbc^  lilood  flowed  from  the  vein  a  linisli  of  cbar()ie  wim  di[)ped 
into  it  and  applied  directly  to  the  left  ann  of  Dr  Bargioni  at  a  point  near  the  inser- 
tion of  tlie  di'ltoid,  Avherc  the  epidermis  had  been  previously  reraovcLl,  and  three 
transverse  incisions  made. 

*  Gaaetta  hebdom.,  1802,  No.  22.—Lan£ermux,  I  c,  p.  477. 
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Tlie  two  other  pliTsiciiuis  Drs.  Eo>si  and  Passigli,  were  iiiociilnted  in  Asumlir 
maimer  hi  tin?  farcarnij^,  Imt  the  Itluoil  liutl  tlicn  bccoiwe  cold  and  ccmgnUited.  Tin 
iiiocuktiiiii  -vviw  Buccessfiil  only  in  the  case  of  Dr.  Bargioni,  On  the  tbird  di| 
every  trace  of  the  local  injury  had  disjappcared  ;  on  the  twentirth  dti j  a  ptpnle 
appeariti,  which  for  nine  days  remained  dry,  then  became  moist  and  b^an  to 
uleenite.     An  enlargement  of  the  axillary  glands  preceded  the  ulccmtion. 

Fnmi  the  4th  to  the  13th  of  April  nocturnal  headache;  general  roseola  and  ^ 
swelling  of  the  glands  in  the  nape  of  the  neck. 

At  first  Ricord  maintiiinod  an  attitude  of  defence  with  repird 
to  the  results  of  these  experiments  ;  with  brilliant  logir,  thongli 
his  objections  wei*e  often  trivial,  he  sought  to  invalidate  the  m- 
den(*e  of  Walhiee,  AVaHer,  and  others.  It  was  not  until  the  yt»ar 
18r>D,  after  the  question  liad  been  discussed  in  the  Academied*? 
MedecincN  following  the  report  of  a  commission,  that  he  fin- 
ally admitted  the  communicability  of  syphilis  by  **  secondary** 
lesionj^. 

8.  Tlie  2)lif/siolof/ical  secretions  of  Byphilitic  persons^the 
milk,  saliva,  nrin(\  perspiration,  and  tears — most  probably  are  not 
vehicles  of  the  syphilitic  poison.  They  may  possibly  contain  it, 
but  in  such  an  exceedingly  dilute  state  as  to  Ix^  innocuous. 
However,  rme  of  the  pliysiological  secretions,  the  m7nenj  seems  to 
fonn  an  exemption  to  this  inile  (vid.  p.  50). 

In  refer*Mice  to  the  mfll\  thi^re  are  a  number'  of  instances  on 
record  of  svphilitic  nnrst^s  suckling  healthy  children  for  a  long 
time  witliout  infeetiug  them.  H.  Lee  relates  an  interesting 
instance  of  this  kind/ 

A  marri<  <1  woman  was  admitted  to  St,  George's  Hoepital,  Octoher  5,  1S64. 
Since  Iht  last  continenient  she  had  taken  another  child  besides  her  own  to  numj. 
This  stranjre  child  proved  to  be  Eiy|)hi]itic.  and,  in  consequence,  the  woman  had  an 
nicer  of  tli.i  bn-ast,  which  was  followed  hy  n  rbaraeteristic  eruption.  Tlie  woman 
bad  always  mirsr-d  the  children  from  rlifferent  bn?asts,  m  that  her  own  child  did  not 
come  in  contact  with  the  breast  which  w^v^  infw'ted.  Tliis  child  remfiined  healthy, 
nlthoiigh  tlie  mother  continucU  to  nurse  it  for  six  months  after  the  outbreak  of  the 
eniption. 


'  Dffff^jt,  de  rinnocuit^  du  lait  dea  nonrricea  atteintes  de  SyphEis,  eta  Thlbe  do 
Pan.«,  IwriS,  InTtCfrtauT,  I  c,  p.  Am,  Zdml  p,  ZQ.—Eobntr.l  c,  p.  60,  OS,  tOO, 
110,  till,  1110, 

*  British  Jledical  Journal,  1868,  Nov,  28. 
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The  frequent  communication  of  sj^philis  from  nurses  to  suck- 
does  not  take  place,  then,  through  the  medium  of  the  milk, 
in  eons*xiuence  of  the  accidental  presence  of  some  local 
rphllitic  lesion  upon  the  nipple. 
But  Zeissl  states  that  io  cases  where  Byphilis  in  nurses  had 
:rome  latent  in  consequence  of  a  mercurial  coiu'se,  so  that 
?ither  upon  tlie  nipph.'?^,  nor  on  the  lips,  nor  elsewhere  were 
sre  any  outward  sypliilitic  manifestations,  he  has,  neverthe- 
seen  condylomata  deveh>p  upon  the  lips  and  anus  of  the 
ickling.  In  regard  to  the  manner  of  tnmsmission  in  such  cases 
Bissl  does  not  venture  to  express  a  positive  opinion. 
4-  With  regjird  to  the  infectious  nalure  of  pathological  secre- 
7iS^  not  properly  belonging  to  syphilis,  a  definitive  conclusion 
as  yet  impossible.  The  successful  inocidation  of  Byphilis  with 
jnorrha^al  pus  (Hunter),  with  pus  taken  from  chancrous  pua- 
ilej^  and  buboes  (Wallace),  from  chancrous  jnistules  produced 
artititn'al  inoculations  (Bidenkap),  the  unfortunate^  accidents 
rhere  syphilis  lias  been  communicated  from  vaccine  vesicles,  all 
ipparently  speak  in  favor  of  these  pathological  secretions  being 
vehicles  of  the  sypliilitic  poison.  However,  it  is  very  probable 
that  in  all  of  these  cases  the  coramnnication  of  the  syphilis  was 
due  to  the  admixture  of  blood  with  tlu^  secret ifjus,  or  of  disin- 
tegrated portions  of  tissue  from  a  syphilitic  local  aiftH-tion. 

The  npijiion  has  recently  hwn  ejtpresaed  by  certain  English  physicians  that  nuico* 
purulent*  urpthml,  or  vti^nal  diBchs^rges  are  not  only  vfUujlrs  uf  the  syijhililic 
Tims,  but  under  certain  circunistiinces  also  are  direct  omnifestations  of  the  syphi- 
litic dif^ase. 

n.  Lee  *  belieres  that  the  secretion  of  any  mucous  menihranc  in  a  syphilitic  per- 
■on,  if  in  a  state  of  irritation,  is  capal)le  of  acting  in  this  manner.  According  to 
him,  II  sliprht  niuco-pundent  discharge  from  the  urethra,  sue  h  us  may  occur  in  a 
person  formerly  affected  with  syphilis,  after  immoderate  sexual  iudulj^i  nee  (exclud- 
ing the  possibility  of  a  fresh  contagiomvith  ay|)hilis  or  gonoirhoja),  may  liecome 
the  medium  of  syphilitic  contatrion.  And  J.  Mor^jan  -  j^avh  that  women  having  no 
diacharge  from  the  vagina  at  the  time  of  their  admission  to  the  hospital,  in  tlie  ljn?t 
stage  of  the  disease,  yet  a  few  weeks  later,  when  the  secondaty  symptoms  appe4ir, 

'  IT.  Lee^  Syphilitic  Urethral  DfschaiTgre*,  St  George^a  HoBp.  Reports,  Vol  VI.  j  1873. 
— Jkrt  Syphilis,  m  HolmeR'  Syttem  of  Surgery,  Vol  I.,  1870,  p.  477. 
•On  Syphilitic  GoTjorrhtBa^  Med.  Fresa  and  Circular,  Jdu.  17,  1873. 
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very  frequently  have  Buch  diechai^s,  which  are  then  capahle  of  commuBJ eating 
syphOis, 

Discharges  of  this  »ort,  in  women  with  constitutional  syphilis  would,  therefore^ 
have  to  be  regarded  as  ii  symptom  of  syphilis;  pn^hulily  they  are  due  to  a  catarrh 
of  the  utprus.  A  sypliilitic  uretliritia  is  admitted  liy  Vidal  '  and  also  by  Hiim- 
mond,'-^  of  New  York.  Such  a  urethritis  is  to  be  distiniruishcd  from  gonorrhcra  in 
a  8y})hilitic  peraon.  It  was  claimed  that  syphilitic  urethritia  can  commnnicatfi 
syjihilis  much  more  readily  than  a  simple  gonorrhcea. 

Berkeley  Hill  '^  tlimks  it  proliable  that  tdennorrhaic  disehargea  in  syphilitic  per- 
Bons  may  infect  with  syphilis,  and  Marston  *  has  recently  endeavored  to  establish  tbii 
view  l*y  a  serica  of  observations.  [Professor  Tarnowskyj  of  St.  Peterst>urj^.  hns  made 
some  experiments  *  which  arc  interesting  in  this  connection.  Eighteen  inoculation* 
were  perfonued  by  him,  with  blennorrhagic  matter  from  the  genitals  of  syphilitic 
patients  ujmn  healthy  persons,  and  in  one  instance  with  a  positive  result.  One  of 
the  pei^ouH  so  incxuhited  developed  a  well-marked  induration,  followed  by  general 
syphilis.  The  experiments  were  d<ine  under  every  precautionj  any  possible  con- 
tamination of  tlie  matter  taken  from  syphilitic  lesions  or  from  admixture  of  blood 
being  carefully  avoided. J*  Granting  that  pus- corpuscles  are  white  blood-cells 
which  have  escri[»ed  from  the  capiUarits,  and  the  infectiousness  of  the  blood  being 
an  admitted  faet,  there  is  really  nothing  strange  in  su|>posmg  that  these  dis- 
charges also  should  be  infectious.  Still,  the  possibility  that  some  syphilitic  Icdou 
may  be  deeply  seated  in  the  urethra,  wliere  it  is  inaccessible  to  examination,  and 
BO  mingle  its  secretion  with  the  urctliral  discliarge^  ought  not  to  be  lost  sight  of. 

Pus  from  an  arne  pnsfnir,  due  to  the  use  of  the  iodide  of 
potassium,  in  a  ^ypliilitic  peisoii,  was  inoculated  by  Piday ' 
but  without  effect.  The  same  was  true  of  Beruin  from  an  eczema 
in  a  pel"^!on  atfei^ted  with  sypliiJi*^. 

6.  Wht^rhi^r  ike  semen  of  a  man  affected  with  latent  syphilis 
may  be  the  medium  of  contagion  to  the  wife,  remains;  j^i  an 
open  questitui.  Von  BarensprtiUf^"  claims  that  this  can  be  so 
only  when  tire  wife  conceiTes.      Others,  as  Porter*  and  Tjangston 

1  AitM}iifz,  I  c  p.  'nm, 

5  Cited  by  MV//.^.  Sled.  Times  and  Gaz.,  18(15,  Vol.  I,  p.  436. 

3L.  c,  p.  r>;i 

*  Med,'Chlnirg',  Transactions.     Cited  by  Lfi\  1.  c,  p,  477, 

*  Vortriige  liber  venerische  Krankheiti'n,  von  Dr>  B.  T*trnmri*kt/,  A.  Professor  wa  d, 
kaiserl  meflic.-chinirg.  Acadeuiie  in  St.  Petf^rsbarg^.     Berlin,  1872. 

*  Translator. 

'  tiaz,  3Ied.  de  Lyon,  Fe\T.,  1805.     Cited  by  Lancereatar^  1.  c,  p  473, 

*  Die  hereditjire  Syphilis.     Berlin^  18fS4,  p.  51. 
»  Dublm  Quarterly  Journal,  May,  18(57. 
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Parker,  '  have  reported  eases  wliieh  tend  to  sliow  that  infection 
of  the  wife  may  take  plaee  without  conception,  solely  through 
the  direet  action  of  the  semen,  and  at  the  same  time  without 
the  production  on  her  jitirt  of  any  discoverable  primary  lesion. 
Tlie  diflieidty  experienced  in  ascertaining  the  real  facts  in 
such  cases  is  mat^^riaJh^  increased  from  the  fact  (to  be  again 
referred  to  later)  that  the  primary  lesion  upon  the  internal 
genitals  of  the  fenude  is  often  verj'  superfiiMal,  and  lasts  but  a 
short  time-  H.  Lee  is  of  the  opinion,  however,  that  in  these 
cases  the  semen  does  not  cause  the  infection  of  itself,  but  only 
through  tlie  adniixture  with  it  of  sypliilitic  virus  from  the 
nrethrril  mucous  iiieiybrane. 

On  the  other  hand,  tlie  viridence  of  the  semen  of  a  syphilitic 
father /or  the  child  he  begets  is  an  unquestionable  fact. 

In  this  connection  we  proceed  at  once  to  discuss  the  trans- 
mission of  syphilis  by  inheritanee,  for,  although  tliis  subject 
belongs  pro|>erly  to  the  cluij^ter  upon  Infection,  it  eml)r'ac*^s  cer- 
tain important  points  of  dilFi'rence  from  other  modes  of  infection, 
which  demand  for  it  a  separate  consideratioa. 

TJic  Hereditary  Transmission  of  SypJtlUs, 

IT.  c«n  Roam,  Om  afkommet  af  Sypliiliti.«^ki%  etc,  KJobrnljavTi,  1,^">0,  tninslfitedliy 
Homing  in  Bdj rand's  Sy]iInlidolugie,  ^\'ue  Reilif,  Iir.j  l^ilL — tvw  Biu-fv^pniatj^ 
Die  hereditlire  SyphilLs.  Bt-rlinj  1801. — Jortuthaji  Hutthiimm^  A  Clinical 
Memoir  on  Dlseast^sof  the*  Eye  and  Esir,  ctm^iquc^nt  on  Inluritcd  Syjihills ;  with 
Commrntiiries  on  the  TronHniigHion  of  Sypbiliw  from  Puiviit  to  OlTsprin^,  etc, 
I^fidoii,  18*I3.^/^?W.,  On  nitierited  Syphilis.  London  Ifospiiid  HrimrtSj  VoL 
n.,  imn,  p.  145."-.li/*/>ite,  L  c,  S.  %m.^Mtrei!r,  Kssai  sur  Vhmdvid  de  k 
Syphilis.     Th&>^e  de  Paris,  iS^H.^^Laneermuj;^  L  e,,  p.  501. 

Tf  a  S7/p?ti.litie  father  impregnates  a  healthy  ovrih\  and  the 
fcetTi!5  tnrns  out  to  be  syphilitic  withotit  tlie  motlier  hpeoniinr^ 
similarly  afT<H'ti^l,  it  is  witliout  d*>ubt  the  semen  t!iat  sened  as 
thi'  vehieh-  of  the  syphilitie  poison.  Again,  the  ovule  m:iy  1)e 
deveh3ped  in  the  ovary  of  a  syphilitic  woman,  and  having 
rec^fived  the  germs  of  disease  from  thp  mother-soil  that  i^rtKlnt^cd 
it,  the  fa?tus  will  be  syphilitic,  though  the  ovule  was  inipreg- 


1  Med.  Timea  and  Gazette,  July  4,  1863. 


of  the 

r  ^^  zm  •'%i:ff\^Mk  to  &e  fvfe. 

%^0<u  U0  lofT*:  rnhf^niML  hare  ^-mfniusKd  wmk  D^B^*  ^at  the 
hit^^km  ^fulr  V0Al  |ija^!«fr  domig  ih^  srt  of  deffiwii>  Klvge  did 
m^  n^^ptsd  tt^  #^^^  />f  coDgiPtiilal  ^rpkifis^  wbo^  iIk  notber^s 
m^iiM  id  gME»^ffatirjfi  w^r^  mfterv^ar^i^  fooBd  &ee  frtwi  local 
aff^^^U/fi*^  :sA  r*^Uy  sjpMUs^  Imt  n^esred  them  to  tile  uiwffitiiin 

Bot  arit4aji«ir]  offf^^rrations  zrailaallr  agun  gai^  ciirreiicjr  to 
tl**f  VMfW*  wtji#:h  \tz/l  l^-n  alrieadr  expressed  by  Paracrfsns  long 
l*«-f'/r'-,  am!  a$fatn.  in  the  iNc^nnin^  of  this  <vntarT  hx  Swediaur,* 
rh.^  that  «yphiJii!  rnay  actual! v  b<*  inherited;  and  moreover, 
w^*of4iir^  to  Hw^tliatir,  tJiat  it  is  more  commonlj  so  from  the 
fcith^'f  only.  Va^»<iJ/  Cullerier/  and  oth^s  asserted,  on  the 
ofh**r  hand,  that  only  thronxrh  the  mother  was  syphilis  trans^ 
titUit-il  to  th'*  foftrn.  Quit**  reri-ntly  this  subject  has  been  more 
thorofii(hly  jrivi't-tigated,  and  the  conclusion  arrived  at  has  been. 


■  TmJt/f  *Um  mal,  r^'h/lr.     Pftria,  1601,  t  IL,  p,  177. 

*  W',m,  trjr  1«  tnuijimijM.  du  vinia  v^.  de  Ia  m^re  a  FoifantL     Pai^  1807,     (Zoii* 

errmur.. ) 

*  M^in.  (]«  U  Hoc,  ao  chir,  1807,  t.  w.  p.  200,    {Lancereaux.}  j 
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that  sypliilis  in  the  child  may  come  from  the  father  alone,  with- 
out any  co-existent  dis<^aae  in  the  mother.  Indeed,  the  re- 
searches of  von  Rosen  and  of  Jonathan  Hntcliinson  indicate 
that  tlie  infection  of  tlie  child  is  most  coninionly  due  to  the 
father  alone^  E.  Frinkel '  has  also  recently  arrived  at  the  same 
conclusion  from  examinations  of  the  x>lacenta  ;  fourteen  out  of 
seventeen  mothers,  whose  placentffi  were  found  to  be  syphilitic, 
appeared  perfectly  Ileal  thy,  Tliis  predominance  of  tlie  paternal 
influence  Is  such,  that  if  the  husband  is  healthy,  but  the  wife 
sy]>hiliti(\  the  ])robability  of  the  succeeding  offspring  becoming 
gradually  free  from  syphilis  is  greater  than  when,  on  the  other 
hand,  the  wife  is  healthy  and  the  husband  8yi>hilitic  (Hutch- 
iBson).'  (Compare  below.)  Further,  the  fact  has  been  esta- 
blished by  numerous  observations,  that  a  man  who  at  tin*  time 
is  apparently  free  fi*om  di&^ase,  or  has  been  so  for  a  numbiu-  of 
years,  but  at  some  former  time  was  syphilitic,  is  stiE  capable  of 
transmitting  syphilis  to  the  child  he  begets. 

According  to  nutchinson,'  syphilis  of  both  parents  is  more 
certain  to  cause  disease  in  the  child  tlian  where  but  one  of  them 
is  affected ;  in  this  case  also  it  is  probable  that  the  disease  in 
the  child  will  be  severe.  Nevertheless,  cases  have  been  known 
(Boeck,  Kubner)  where  both  parents  were  suffering  from  gen<*ral 
pyphUis,  and  yet  produced  healthy  children.  The  shorter  the 
space  of  time  since  the  infection,  or  since  the  outbreak  of  the 
geneml  symptoms  in  the  parent,  the  severer  is  the  infection  of 
the  offspring.  Hence  children  that  are  born  later,  after  the 
lapse  of  a  long  interval  from  the  above  ])eriod,  have  a  greater 
chance  of  escaping  the  disease.  Hutchinson/  however,  calls 
attention  to  the  fact  that  exceptions  to  this  rule  occur  where 
the  affected  parent  or  parents  have  become  greatly  broki»n  down 
under  the  intluence  of  the  disease,  or  else  where  the  mother, 
through  many  successive  pregnancies,  becomes  more  and  more 
infected,  in  a  manner  to  be  described  hereafter ;  so  that  in  the 
later  offspring  it  is  not  the  influence  of  the  diseased  father  alone 

*  E.  Fr4nM,  Ueber  PlacentarsjplitliB.  ArcMv  ftir  Gjnaekologie,  B,  V.,  1873,  S.  45, 

*  L.  c,  p,  208*     Aphorism  XI. 
■  L.  c,  p,  207.     Apboriflm  VII. 

«  L.  a.,  p.  210,     AphoriBni  XVIH, 
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that  comes  into  plaj,  but  that  of  the  diseased  mother  also-  In 
til  is  way  are  to  be  explained  those  cas€s3  where  certain  of  the 
cliildren  in  a  fatiiily  have  sho^Ti  only  slight  evidences  of  infec- 
tion, or  jierhaps  none  at  all,  while  those  born  later  have  been  pro- 
foundly diseased.  Zeissl  *  even  mentions  cases  where  syphilitic 
niotlii^rs  liave  brought  forth  at  one  deliver}'  healthy,  and  at  the 
next  syjihilitic  children.  But  there  is  the  possibility  here,  if 
the  tir^t  child  were  healthy,  that  sypMlis  had  been  acqaked  by 
one  of  the  parents  shortly  before  the  procreation  of  the  syphi- 
litic cliikL  Campbell  (cited  by  von  Rosen)  has  obsei"ved  a  case 
in  which  a  syiihilitic  mother  gave  birth  to  twins,  one  of  which 
was  dead  and  in  a  state  of  macerationj  w^hile  the  other  at  first 
appean'd  quite  normal,  but  a  few  weeks  later  showed  symptoms 
of  sy]j!nli3.  Consequently  both  foetuses  were  in  different  degrees 
Bj^philitic, 

Hence,  in  view  of  what  has  been  said,  syphilis  may  be  trans- 
mitted to  the  offspring  either  through  the  condition  of  the  ovule 
(t^ypliilitic  motln^rl,  or  thruogh  that  of  the  semen  (syphilitic 
fatlii*r),  or  from  a  combination  of  diseased  states  in  both.  Should 
the  father  be  healthy  at  the  time  of  procreation,  and  the  mother 
acquire  sypliilis  during  gestation,  the  child  will  escape  infection, 
iinl(*ss  tlu?  mother  becomes  .syphilitic  before  the  seventh  month 
of  ])regnancy  (Boeck/  Frankel.') 

lufection  during  the  act  of  delivery  docs  not  properly  belong  here,  but  rather 
to  till!  chapkT  on  Iti faction.  >r»>a*uv€T,  this  mode  of  infection  haa  not  jet  b«m 
ci^tablislic'd  witli  certjiiuty,  a  fact  wlik'h  is  i)omti^d  out  by  Von  Rosen/  who,  how- 
ever, udmits  the  poBsihility  of  such  im  occurrence,  Frtnkel  also  is  of  the  opinion 
that  it  has  not  been  clearly  established.  * 

Whether  the  syphilitic  poison  can  continue  to  exist  in  adults, 
wlio  in  tlieir  youth  suffered  from  hereditary  syphilis,  in  sufRcient 
amount  to  transmit  the  inherited  disease  to  their  offspring,  that 
is,  whether  Sf/pkllis  is  frajismls^sible  into  tJie  third  generation^ 
muBt  be  regarded  still  as  an  ojien  question.  Hutchinson '  called 
attention  to  this  point  more  particularlyj  and  with  the  exten- 

»  L.  c,  p.  a03.  9  rmi  Itmeu,  I  c,  p,  183.     Au^iU,  I  o.,  p.  212. 

«  L.  c,  IK  48.  "*  L.  a,  p.  185. 

•  London  Hosp,  Rep.,  Vol.  II.,  p.  15:3.     RejTioMs'  Sya.  of  Med.^  I.,  p.  300. 
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rive  material  at  liis  coimiiand  he  bas  made  an  eflfort  to  collect 
eases  bearing  upon  the  question.     Out  of  eight  iostances  in 

whirh  persons  with  evidences  of  inherited  sypliilis  had  children, 
but  one  was  found  where  the  cldld  &^howed  siguii  of  syphilia.  It 
was  the  followbig  case : 

A  rcBpectable  young  woman  came  to  him  for  an  inflammation  of  the  eyes.  She 
hftd  typical  interstitial  keratitis,  the  characteristic  notched  teeth,  and  the  character- 
istic physiognomy.  She  was  nursing  her  first  two-munths-old  child,  which,  in 
spite  of  the  mother's  assurance  that  it  was  perfectly  heulthy,  was  fotuid,  upon 
inspection,  to  be  ooTcred  with  coppery  spota,  and  had  condylomata  about  the  anus, 
and  coryza, 

Hutchinson  meets  the  possible  objection  tliat  the  father  or  mother  of  the  child 
might  have  been  suffering  from  acquired  syphilis,  with  the  statcmeot  thiit  he  had 
had  the  father  under  treatment  for  a  long  time  for  a  sycosis,  which  was  not  bene- 
fited by  the  iodide  of  putaasmm,  and  the  most  thorough  es:amination  of  the  man  for 
syphilids  showed  no  evidence  of  the  disease.  With  regard  to  the  wonmn.  there  was 
not  the  slightest  ground  for  the  Huspicion  of  acquirctl  syphilis,  and  moreover,  the 
£»:(  of  her  having  inherited  the  diseaie  rendejred  an  acquisition  of  it  improbable. 

Ttierefore,  Hutchinson  is  disposed  to  regard  this  case  as  an 
instance  of  inheritance  of  syphilis  in  the  third  generation. 


Tlie  syphilis  poison  evinces  a  very  peculiar  modification  of  its 
actiuQ  when  it  operate.^  Ihnmgh  the  /(rtufi^  proereulrd  hy  a 
fathtr  affeetsd  with  latent  si/phJlis,  upon  the  pref/nant  mother. 
Wonien  that  go  through  a  number  of  such  pregnancies  begin 
gradually  to  suffer  an  impairment  of  health,  without  ever  being 
infMct^'d  in  the  ordinary  way.  A  modified  infection  ensues 
which  lacks  the  primary  lot*al  aflfection,  together  with  the  stages 
of  eruptions  and  condylomata.  Gradually  increasing  pallor 
and  emaciation,  alope<'ia,  glandular  enlargements,  isolated  bony 
nodes,  ^ommata  of  tlie  cellular  tissue,  or  ulcers  of  the  mucous 
niembranes,  or  psoriasis  palmaris,  are  the  sob*  aiTfr-clions  which 
these  women  present  (Zeissl,  Hutchinson).  Zeissl '  states  that 
Buch  women  often  cnm])lain  of  profuse  nnaistruation,  or  abort 
when  they  become  ]>regnant.  Ri(x>rd,  Didayj  Depaul,  as  well  as 
Hutchinson,  claim  that  tliis  contamination  of  the  luaternal  organ- 
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ism  J  termc?d  bj  the  French  writers  ^^ehoc  eti  retmir^^  is  the  resnit 
of  a  resorption  of  sypliilitic  erabrjonic  fluids,  the  embryo  oi»'ing 
its  disease  to  the  father.  According  to  Hutchinsou  *  the  symp- 
toms of  a  syphilis  acquired  in  this  way  often  do  not  a]>pear  before 
the  climacteric,  or  even  later.  This  manner  of  becoming  infected 
mufit  not  be  confounded  wth  the  mode  of  infection  described  by 
von  Biirenspning,  viz.,  that  which  takes  place  through  the 
semen,  with  coincident  conception.  The  latter  is  of  the  same 
nature  as  any  ordinary  infection^  and  von  Bai*ensprung  states 
that  in  these  cases  manifestations  of  syphilis  generally  occur  in 
the  tenth  week  of  gestation. 

An  event  which  is  theoreticaUj  possible,  but  which,  practically;  has  ncTer  been 
actually  otiserred,  remains  yet  to  be  meDtioDed,  viz.,  where  a  woman^who  hia 
cacapi'tl  cojitagion  f>elore  pre^ancy^  as  well  as  infection  during  her  gestation, 
thmtt^li  a  fi:Etu9  inheriting  syphilis  from  the  father — becomes  infected  daring  the 
act  of  delivery,  from  some  syphilitic  lesion  upon  the  child*a  body. 

This  somewliat  obscnre  mode  of  infection,  together  with  the 
inlierittmce  of  syphilis,  constitutes  the  only  really  positive  exam- 
ph:^s  of  a  sy]iliili>?  without  any  manifest  primary  lesion,  or  the 

BO-called  sypMJis  iVemblve. 

Tlie  inrulence  of  the  syphilitic  poison  is  not  alike  In  all  stages 
of  the  disease,  nor  is  the  vh'us  uniformly  distributed  throughout 
the  body  at  all  times  in  the  course  of  the  disease,  Ellse  how 
were  it  possible  to  account  for  the  fact  of  a  father,  affected  with 
latent  syi)hilis,  procreating  at  one  time  a  healthy  child,  and  next 
a  sypliilitic  one  f 

As  mentioned  alr(^ady,  the  Tirulenre  of  syphilis  Is  most 
intense  in  the  primary  lesion;  it  is  of  almost  equal  intensity  in 
the  various  local  aifrrtions  of  constitutional  syphilis,  as  in  the 
flat  condyloiiKita  and  tlie  pustular  sypliilide.  So  long  as  these 
manifestations  of  the  disease  are  ])resent  in  a  patient,  the  disease 
may  be  communicated  in  the  ordinary  manner.  But  whether 
the  contents  of  the  gummy  tumors,  and  the  secretions  from  the 
ulcemting  tubercles  of  the  skin,  or,  in  g4meral,  whether  the  local 
affections   of  the  tertiary  period  are  infectious,  is  a  question 
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which  has  not  been  satisfactorily  dekrmined.  Diday'  per- 
formed inoculations  i^ith  the  blood  of  persons  in  the  tertiary 
stage  of  sypliilis,  and  iin^ariably  %vitli  a  negative  result.  Von 
Barenspruug  states  tliat  from  observation  as  well  as  experiment 
he  is  persuaded  tliat  so  soon  as  the  syphilis  has  passed  into  the 
de-stmctive  forms  of  its  tertiary  stage,  it  ceases  to  generate  an 
inoeiUable  vii'us :  and  clinical  obs(*rvatir>n  seems  to  ccjiilinn  this 
view,  both  in  respect  to  direct  contagiun  and  with  refen.^nc<:»  to 
the  inheritance  of  the  disease.  Concerning  the  latter  i)oint,  no 
great  concurrence  of  opinion  i^revaLls,  thougii  the  tendency  is  to 
regard  the  probability  of  hereditary  tninsrnission  to  offspring  as 
L    less  in  this  stage  than  in  the  secondary  period. 

THE  rNFECTION. 

In  whatever  way  the  poison  of  sj^philis  comes  in  contact  with 
a  healthy  body,  it  is  necessary  to  infection  timt  it  should  get 
nnderneath  the  epidermis,  or  beneath  the  epithelium  of  the 
mucous  membraup*  The  only  real  exceptions  to  this,  so  far  as 
at  present  known,  are  the  modes  of  transmission  mentioned 
above,  namely,  by  inheritance  or  the  transmission  of  the  disease 
through  nn  infected  fcetus  to  the  mother. 

That  sexual  intercourse  was  the  most  frequent  occasion  nf  in- 
fection, was  tlie  almost  universal  belief  of  physicians  and  laity, 
even  at  the  end  of  the  fifteenth  century,  and  this  still  at  the 
present  da}'  continues  to  be  its  most  prolilic  source.  Conse- 
quently the  genitals  are  the  most  common  seat  of  tlie  infection. 
The  transmission  of  the  virus  from  diseased  to  healthy  persons 
is  not  always  direct ;  a  healthy  person  may  act  as  conveyor  of 
the  poison,  and  be  the  means  of  its  transmissiom  without  this 
person  contracting  the  disease.  Tiiis  was  maintained  also  by 
Cataneus,*  Pemelius,'  and  other  writers  of  the  sixteenth  century, 
and  has  been  confirmed  by  many  more  recently. 

*  Gas.  mdd  de  Paris,  1840.     Lanarmux,  I.  c,  p.  478. 

'  %r.  Cataf^euM  (1504) :  Qaarta  causa  poterit  ease  coitiiB  cum  sana  cura  qua  de  pTOximo 
OPiTent  infectus.  Hem  me  a4huc  in  matrix  exifitente.    Aphi.,  I.  p.  140, 
»  Aphr.p  L  p.  6ia 
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But  other  locations  and  other  modes  of  infection  are  eoffi- 
ciently  common,  particuhirly  in  females,  and  information  in  this 
regard  is  especially  iini)ortant  for  the  sake  of  effective  prophy- 
laxis. It  should  be  borne  in  mind  that  every  part  of  tlie  body 
accessible  to  the  contagion  may  afford  a  lodgment  for  the 
poison.  Next  to  the  genitals,  the  conmionest  seat  of  infection 
is  the  mouth,  especially  the  mucous  membrane  of  the  lipn,  and 
ill  the  great  majority  of  cases  the  contagion  is  effected  by  loral 
secondary  lesions,  communicated  from  one  month  to  another 
in  /lissiuf/,  Tlie  compamtive  frequency  of  infection  upon  the: 
mucous  membrane  of  the  lips  in  11,401  cases'  of  syphilitic 
primary  lesions,  armnged  according  to  their  situations,  was  com- 
puted at  3.2  per  cent.,  while  the  seat  of  infection  in  91.1  per 
cent,  of  these  cases  was  the  genitals,  or  the  parts  in  their  imm©* 
diate  vicinity,  in  1.7  per  cent,  the  anus^  and  ija  3,9  per  cent, 
other  portions  of  tlie  body. 

The  poison  may  be  inoculated  by  kissing,  not  only  upon  the 
lips  or  tip  of  the  tongue,  but  upon  otlier  parts  of  the  face,  as 
the  cheeks,  the  eyelids,  forehead,  etc.  Next  to  kissing,  the  most 
common  soni'ce  of  infection,  wiiere  the  syphilitic  poison  is  con- 
veyed directly  to  the  lips  or  other  parts  of  the  mouth,  is  the 
euslom  (if  employing  Jtirtd  nurses.  Still  there  must  be  more 
instanei^s  of  tin*  jioison  bt^iiig  communit'ated  from  tlie  mouth  of  a 
child  %\ith  inlu^rited  svphiiis  to  the  breast  of  a  healtbv  nurse* 
than  where  a  nurse  with  sj-philitic  lesions  of  the  nipple  inocn- 
lateB  the  mouth  of  a  healrliy  child.  Especially  in  countries 
wlipre  the  custom  prevails  of  having  infants  raised  by  nurses 
in  the  country,  numerous  instances  have  recently  been  noted 
where  syphilis  has  been  ividely  spread  by  a  single  diseased  nurse 
or  a  singh.*  syphilitic  infant.  Ricordi '  has  reported  several 
remarkable  exam]>les.  The  danger  of  this  mode  of  infection  can 
scarcely  be  overrated,  and,  in  the  choice  of  a  nurse,  renders  the 


i 

i 


'  These  fionrea  are  taken  from  a  pai>«r  liy  Dr.  F.  E.  Sturtfi^^  in  the  Am.  Jour,  of  Med. 
Sciences,  January^  187ii,  and  were  based  upon  obaervations  by  Fournier,  Basserean, 
Clerc,  and  Rollet- 

«  Even  Tm-iUit  nayH.  m  1500  :  **  Sa»piua  vidi  infaDtiim  infectiim  hoc  morbo  tunlUft 
nntrices  inff-eiHSP."    Aphmd.  I.,  p.  504. 

^Ricifrdi^  Sililidu  da  allatamento,     MilanOj  1&65, 
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most  througli  inspection  and  the  most  stjarching  inqumes  an 
imperative  duty. 

Not  only  is  sypliilis  communicated  to  women  from  suckling 
infants,  but  it  was  not  long  ago  tliat  this  frequently  happem^d 
tliiimgh  the  custom,  now  almost  obsolete,  of  drawing  out  tlie 
nipples  of  women,  either  just  before  or  after  delivery,  by  sucking 
them,  or  of  emptying  them  in  this  manner  when  distended  with 
milk.  Therc^  was  former!}^  a  class  of  women  who  made  this  a 
business,  and  in  the  writings  of  the  sixteenth  century,  among  the 
different  modes  of  infection,  this  is  mentioned  almost  invariably. 
As  late  as  1825  F.  Baurgoigne  *  publislied  an  incident  of  this 
sort  in  which  through  one  such  woman  a  dozen  women  were 
infeeted. 

The  mucous  membmne  of  the  lips  and  mouth  is  someHmes 
infected  also  in  mcdkde  ways,  through  the  use  of  eating  and 
drinking  utensils,  tobacco  pipes,  and  cigar-holders  (indeud 
tlirough  smoking  a  cigar  stump  that  liad  been  thrown  away), 
these  articles  having  previously  been  used  by  perst^ns  with 
Bj^hilitic  affections  of  the  mouth.  The  spread  of  the  disease  in 
this  manner  in  the  glass  factories  where  the  custom  prevails 
of  passing  the  blow-pipe  from  one  mouth  to  another,  is  a  fami- 
liar instance  in  |>oint. 

If,  in  tlie  event  of  an  immf^dlate  or  mediate  eommuni(*afion 
with  the  virus,  the  epidermis  of  the  lips  is  intact,  but  there 
happens  to  be  a  solution  of  continuity  in  the  epithelium  of  the 
mucous  membrane  upon  the  tongue  or  palate,  with  whirh  the 
poison  is  brought  into  contact  by  some  means,  as  hy  the  food 
for  instance,  inft:H.^tion  may  tuke  place  ujxm  the  tongue  or  in  the 
deeper  parts  of  the  mouth,  and  the  primarj^  lesion  develop  tliere. 
Cases  of  this  sort  are  reported  by  Rollet,  Ki'^bner,'  and  Fonrnier, 
and  a  case  in  which  a  sugar  pastil  was  passed  from  one  mouth 
into  another  and  caused  infection,  is  said  to  have  been  observed 
in  Hardy's  clinic  in  Paris.' 

Physicians  and  midwhes  have  not  infrequently  brM^i  inocu- 
lated upon  the  fingers  in  cases  where  tht*y   have  undertaken 


'  Foamier^  t  a,  p.  54.  '  Kobner.  L  c,  M  aad  01. 

"Brit  Med  Jqut,/  1873,  VoL  IL  p.  006. 
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obstetrical  examinations  with  wounds  upon  these  parts.  Auto- 
nius  Gallus  *  related  such  a  case  in  1540,  Inoculatioiis  of  the 
tingers  are  also  obsen^ed,  now  and  tlieu.,  under  other  circumstan^ 
cei3.  An  inoculation  of  the  hand  through  the  bite  of  an  indi- 
vidual with  a  Byphilltic  lesion  of  the  moutU  was  observed  by 
Hutchinson  and  Sydney  Jones/  and  cases  have  been  ofteu 
described  in  which  the  disease  was  communicated  by  a  sci^atch  of 
a  dirty  linger-nail  bearing  tiie  poison ;  infection  in  very  uncom- 
mon situations  may  perhaps  be  effected  sometimes  in  this  way. 

Surgical  mstrumenis  have  likewise  occasionally  be«*n  tiie 
means  of  conveying  the  syphilitic  poison  to  healthy  persons.  It 
is  reported  than  in  the  year  1677  an  epidemic  of  s3-phLlis  took 
its  origin  from  a  public  bathing -room  in  Brunn,  where  over  180 
persons  were  infected  in  the  operation  of  cupping.  Such  occur- 
rences were  by  no  means  isolated.'  Public  attention  was  early 
drawn  to  the  danger  of  infection  at  the  baths,  as  appears  from 
the  fact  of  an  ordinance  being  issued  by  the  Nuremberg  Rath^ 
which  a dmoni silted  the  Inithers  to  caution  in  this  regard/ 

In  several  cases  noted  b}^  Petry,  of  Gratz,  syphilis  was  inocu- 
lated in  the  operation  of  taUooijiff^  In  the  ritual  circumcisian 
sypliilis  has  occasionally  been  communicated  not  only  by  means 
of  tli*^  instrument  em])loyed,  but  through  the  mouth  of  the 
ojierator  in  the  act  of  completing  the  rite  by  sucking  the  wound. 

Infection  by  means  of  a  Eustachian  catheter,  previously  used 
for  sypliilitic  persons,  has  been  observed  repeatedly,  and  sug- 
gests the  possibility  of  communicating  the  infection  by  means  of 
unclean  tongue-spatnla^j  laryngoscopic  muTors,  and  other  like 
instruments. 

There  has  arisen  in  modern  times,  unfortunately,  not  a  veiy 
infrequent  source  of  syphilitic  intVction,  in  the  practices  of  racci- 
natiou.  But  in  view  of  the  great  iniiwrtanee  that  attaches  to 
this  mode  of  trunsmission,  it  is  proper  to  treat  at  some  length  of 
tlie  circumstances  under  which  it  occurs, 

'Apbrod-.  L  403, 

•Brit.  Med.  Jcmr.,  1872,  L  p,  14  and  313. 

•  UirH^^L,  I  c,  p.  m\. 

*  Wabimi^  vermiaehic  Beitr^e  xtir  GescBJchto  der  Stadt  Niimberg,  B,  IV.  S.  400. 
'  Ausqtitz^  1.  c.y  p.  241. 
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T%e  Transmission  of  Sj/philis  by  Vaccination. 

m 

y^ennais,  De  la  transujisBion  de  !a  SypbiliB  par  !a  vaccination.  Arcli.  gf  nl;r,^  1880. — 
AuirpiU^  L  c,  p,  243;  and  Lfitnyrmitx,  K  c,  j).  4i>0, — ^The  very  copiouu  litem- 
ture  of  this  subject  is  given  in  full  in  tbe  above  works. 

Passing  over  the  less  authentic  cases  reported  in  the  first 
decade  of  this  centuiy,  we  shall  contine  ourselves  to  well-estab* 
Uj^hed  and  mure  recent  instances. 

In  the  year  1849  »  reterinary  Burgeon  in  CobTenz  VHCctnated  twenty  six  persons 
from  an  apparently  healthy  child*  In  nineteen  of  these  the  %^accine  pu^tule^  turned, 
in  from  three  to  four  weeks,  into  uypliilitic  ulcers.  The  child  froni  t\  Inch  the  virus 
had  originally  been  taken,  broke  out  witli  a  roseola  a  few  days  after  the  vaccination^ 
and  ten  days  later  died  with  hydrocephsilus.^ 

On  the  lOlhof  June,  1852^^  the  public  physician,  Hfibner,  in  Ilollfeld,  Bavaria, 
vaccinated  thirteen  healthy  children  with  lymjih  from  the  three-months-old  chikb 
Keller,  regarding  whose  appearance  we  have  no  information,  but  which  two  months 

I      after  the  vaccination  died  with  atrophy. 

Eight  noonlhB  later  the  vaccinated  cliiklrcn,  which  had  meantime  fallen  ill,  were 

I      medically  examined  under  a  legal  requisition ;  fight  of  the  taccinatrd  chlhlnm  and 

I      nine  ofth^  motJiers  were  gtijfti'iftfffrmnr  I  tits  tinirftftalh. 

I  From  one  of  the  syphilitic  children  between  twenty- five  and  thirty  children  of 

'  snotber  community  had  been  vaccinated,  and  one  of  them  liad  been  infected ;  from 
one  of  the  first  five  who  remained  healthy  twenty-fivo  othei-s  were  vaccinated,  of 
which  again  one  became  syphilitic, 

A  still  more  unfortunate  instance  occurred  in  the  year  1861  in  Rlvalta.'  near 
Acquit  iia  I^pj>er  Ittdy.  On  the  24th  of  May,  1801,  the  aurger^n  Cagiola  vaccinated 
the  eleven-nionths-old  child,  G.  Cliiabrera  (both  the  child  and  its  parents  ni>pearing 
h^Ithy)  with  vims  from  the  lymph  depot  at  Acqni.  On  tlje  2d  of  June,  U\,  nine 
dajs  afterwards,  fo^ty-f^^ven  others  were  vaccinated  from  lliis  child,  and  it  is  stated 

I      tiifti  in  this  vaccination  blood  was  noticed  upon  the  lancet.     Tliirty-Light  of  those 

I  vaccinated  became  affected  with  symptonis  of  general  sy[>l»iiis.  One  of  these  thirty- 
eight  (Lui«ie  Manzoni)  was  used  on  the  12tli  iif  June  to  vaccinate  sevcnt^'en  other 
children,  of  which  seven  became  likewise  syphilitic. 

Subsequent  investigation  elicited  the  fact  in  regard  to  the  cliild  Chiabrern,  that 
two  months  before  its  vaccination  it  had  l>een  in  constant  comnumi cation  witli  a 

*    Wi^drr,  in  the  Prussian  Vereinaeitnng,  1850,  14. 
»  Aerztb  Intelligemthlfltt,  m^3. 

'  Patcfiiotii,  Sifilide  transmissa  per  me^za  della  vaccinazion©  in  Eivalta,  Torino, 
1862.    AmpUz,  L  o.,  p.  1^. 
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woman  who  was  evidently  syphilitic^  and  had  been  nursed  at  her  breast  Thii 
wamiin  had  infected  her  sister's  child  by  suckling  it,  and  through  It  h«r  sifter  alsu, 
On  the  8th  of  October  (over  thi-ce  months  from  the  vaccimitinn)  the  child  Chiahrem 
ghtnved,  besides  general  debility  and  ii  diarrhtca,  an  erythema  about  the  anua  ao 
excoriated  tubercle  upon  the  foreskin,  aiul  complete  alopecia.  It«  mother  had  an 
ulcer  upon  one  nippk%  a  fresh  sear  ujion  the  other,  and  on  the  7th  of  Novembfi, 
flat  ci«ndylomata  upon  the  labia,  Tlie  father  was  healthy,  and  showed  no  traces  of 
antecedent  syphilis. 

With  reference  to  the  second  child  from  which  lymph  was  taken,  Luise  Maa- 
zoni.  it  appeared  that  at  (irst  she  had  had  ulcers  at  the  point  of  vaccination,  aad 
upcm  the  2d  of  August  there  waa  ol*served  a  papular  exanthera  upon  the  back  and 
limbs,  with  tliit  condylouiEita  about  the  mouth  and  genitals.  She  died  with  marM- 
mua  on  the  10th  of  September. 

For  the  sake  of  showinif  to  what  devastation  such  an  occurrence  may  give  rise, 
it  may  be  mentioned  tlKit,  altoirether,  I'ij^ht  eliikhen  ilied,  and  twenty  six  mothm 
and  nurses,  tive  husbands,  and  three  brothers  and  sisters  were  Infected  in  cooae- 
quence  of  these  vaccinations. 

With  reforeurr*  to  tho  mode  of  trajif^mission  of  STphUis  in 
varciiiation  tlie  folh>\viiig  case*  of  Sebastian  is  sigriifieant. 

On  the  10th  of  March,  tSO:i,  from  a  ten -months-old  child  that  had  been  vacd- 
nated  itself  ei;^ht  days  before,  Sebastian,  at  the  request  of  the  child's  mother,  vacci- 
nated the  children  of  two  of  this  woman's  friends.  As  8^  was  about  to  make  the 
la^t  pmiclurt'  in  the  vaeei nation  of  the  srccmd  of  the  two  children,  the  child  from 
which  he  was  taking  the  lyujph  made  a  sudden  movement,  and  the  lancet  wni 
driven  in  so  deeply  that  a  drtJp  of  blood  was  left  u[)on  the  point  which  was  inocu- 
lated with  the  lymph. 

In  twi'uty-tWii  days  after,  8.  saw  the  child  ni^nim  The  vaccine  pustules  had  all 
run  their  norniul  course,  hut  the  ptMiit  wliere  llir-  lust  puncture  was  made,  the  situa- 
tion of  which  had  bi^eu  carefully  tk'Ui!  by  S.,  i>r<^s<  rited  the  appearance  of  a  genu- 
ine pseiulO'Chancre.  It  was  covered  with  a  dark  ccmical  scab,  and  around  it  were 
numerous  lenticular  papules.  Later,  n  considerable  induration  was  developed, 
roseola  and  tuhrrcles  ajjpearrd,  and  linally  sw^ellin^x  of  the  j^lauds. 

8.  now  examined  the  child  from  which  the  lym(i!i  had  been  taken,  whose  vac- 
cine pustules  were  quite  cicatrized,  mi«.l  found  U[H>n  it  an  extensive  pa|m!ar  syphilids 
The  eenieal  jj^lundw  were  swoHrn,  and  U|Min  ilie  genitals  were  several  suspicious- 
looking  l)a]udt's.  The  child's  fnthrr  Invd  fnrintrly  had  a  chancre,  and  ever  since 
had  hiid  impetiginous  ulcers  upon  the  siAl[\  spots  on  the  body,  and  flat  condjlo- 
mfita. 

The  oth?r  cJtild  Enceintit''fl  remuifirtl  pfrfectly  hmlthy. 


'  GajE.  dea  Hopitaux,  22  Oct,  I8C;i     AmptU,  l.  c,  p.  250. 
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Yery  recently,  too,  observations  have  been  made  with  regard 
to  the  inoculation  of  syphilis  in  vaccination,  since  the  latter, 
on  account  of  the  extensive  epidemics  of  small-pox  of  late  years, 
has  been  practised  more  generally  than  formerly. 

A  case  which  is  interesting  in  this  connection,  and  noticeable  also  from  the  cir- 
cnmstance  of  but  one  of  the  four  vaccine  pustules  turning  into  a  syphilitic  ulcer, 
was  communicated  by  Thomas  Smith  *  to  the  Clinical  Society  in  London. 

In  the  section  for  public  hygiene  in  the  Natural  Philosophy  Association  in  Leip- 
zig (1872)  *  Geh.  M.-Rath  Dr.  Eulenberg,  of  Berlin,  referred  to  a  recent  incident  in 
the  Rhine  province  that  came  officially  under  his  notice.  A  child,  three  months 
old,  which  appeared  quite  healthy,  was  used  l)y  a  physician  for  vaccination.  The 
child  appeared  to  be  such  a  fit  subject  for  this  that  the  physician  vaccinated  sev- 
eral of  his  relatives  from  it.  Of  one  hundred  and  forty  individuals  who  were  vac- 
cinated with  lymph  from  this  child,  fifty  became  8yi)hilitic.  The  local  symptoms 
made  their  appearance  in  three  weeks,  the  general  manifestations  in  from  five  to  six 
weeks.  The  child  itself,  three  months  later,  had  condylomata.  As  subsequently 
ascertained,  it^  parents  had  been  syphilitic  some  years  before ;  the  mother  had  had 
repeated  miscarriages,  and  this  child  was  the  first  that  was  carried  to  term.  E. 
remarks  that  in  the  alcove  case  he  was  assured  that  only  clear  lymph  without  admix- 
ture of  blood  had  been  used. 

A  number  of  cases,  which  came  nnder  Hutchinson's  notice, 
and  were  reported  by  him  to  the  Medical  and  Chirurgical  Soci- 
ety in  London,'  are  also  very  instructive. 

In  the  first  series  of  observations  twelve  persons  had  been  vaccinated  from  a 
child  that  to  all  appearance  was  healthy.  The  vaccina  ran  its  usual  course,  but  in 
ten  of  those  vaccinated,  indurated  ulcers  formed  in  the  eighth  week.  They  were  all 
tn?ated  with  mercury,  and  in  four  of  them  symptoms  of  general  syphilis  appeared 
five  months  after  the  vaccination.  The  child  from  which  the  virus  had  been  taken, 
at  the  time  of  the  vaccination  presented  an  appearance  of  i)erfcct  health.  Two 
months  afterwards,  when  H.  saw  it,  in  addition  to  certain  other  rather  suspicious 
appearances,  there  were  five  small,  round  condylomata  about  the  anus,  which  the 
mother,  who  was  disposed  to  ridicule  the  idea  of  anything  ailing  her  child,  stated 
had  not  been  there  over  one  week.  The  pock  mark  was  of  normal  appearance. 
Tlie  child  was  unquestionably  affected  with  inherited  syphilis,  although  there  was 
no  evidence  of  the  mother's  having  had  syphilis.  As  to  the  father's  health,  nothing 
could  be  ascertained,  inasmuch  as  he  declined  an  examination. 

'  Transactions  of  the  Clinical  Society  of  London,  Vol.  IV.,  1871,  p.  53. 

«  Tagblatt,  S.  194. 

»  Medico-Chinugical  Transactions,  Vol.  LIV.,  1871.— Lancet,  April  7,  1873. 
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In  these  observations  it  is  noteworthy  that  the  first  two  who 
were  vaccinated  were  not  infecttd,  and  that  the  tliird,  who  was 
vaccinated  on  both  arms,  liad  a  syphilitic  nicer  upon  only  one  of 
thenij  which  developed  in  a  vaccine  scar;  fnrtherinore,  that  indiv 
2rated  ulcers  formed  not  only  in  the  scars  of  the  vaccination,  but 
at  points  of  inoculation  where  there  had  been  no  vaccine  pus- 
tules. 

A  second  series  of  observations,  concerning  vaccmations  of 
mostl3^  older  children,  was  reported  at  the  same  time,  and  is 
worthy  of  mention  inasmuch  as  in  this  instance  al^o  the  child 
from  which  the  virus  was  taken,  when  examined  by  H.  three 
months  after  the  vaccination,  excepting  for  a  slight  tendency  to 
hydrocephalus,  together  with  one  small  condyloma  near  the 
anus,  mig]it  have  been  taken  for  a  perfect  pattern  of  health, 
And  he  appeared  thus,  at  tlie  time  of  the  vaccination,  to  tlie 
parents  of  several  children  that  were  vaccinated  with  his  lymph. 

H.  presented  a  third  series  of  cases  befor*  the  same  society  in 
the  year  1873,  Of  these  cases  we  will  call  attention  to  one 
instance  where  the  vaccine  virus  did  not  take,  but  in  four  weeks 
afterwards  one  of  tiu^  spots  inflamed,  and  an  ulcer  followed, 
wliicli  remained  for  three  monthsj  together  with  a  skin  erujitioii 
and  iritis. 

Besides  these  the  English  literature  of  the  last  three  years 
contains  a  number  of  observations  of  the  same  class* 

From  the  observations  reported  the  obvious  conclusions  are — 

1.  57a//  ."fi/pliilfs  can  he  transmitted  by  nacc! nation. 

2.  Thai  the  course  of  the  vaccine  pu,stnles  in  children 
already  syphilitic  at  the  time  of  vaccination  may  be  perfectly 
normal  and  tea  re  scar^  of  the  usual  appearanee. 

3.  That  in  cases  vaccinateel  from  such  children^  unless  the 
inoculation  fails  altof/cther,  either  the  vaccina  may  take  alrme^ 
or  the  syphilis  alone,  or  both  may  take  together  and  go  on  to 
their  full  developmenL 

If  both  take,  then  the  vaccination  runs  its  course  in  the  usual 
manner.  Then,  either  after  complete  cicatrization  of  the  vacci- 
nated sjiot,  or  while  the  scali  reiuains  still  adlierent,  certain 
changes  take  place  (usually  after  a  period  of  incubation  of  from 
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four  to  five  weeks,  reckoning  from  the  tiine  of  vaccination)  wliich 
consist  in  indnration  and  uk^eration. 

If  only  the  vaccine  vii'us  takes,  the  course  is  that  of  a  nonnal 
vaccination. 

If  the  syphilis  only  takes,  there  follows  at  the  point  of  inocn- 
iatic»n,  after  a  period  of  incubation  of  some  weeks,  a  syphilitic 
primary  lesion. 

Now,  inasmuch  as  when  healthy  persons  are  vaccinated  with 
lymph  from  a  vaccine  vesicle  in  a  child,  then  syphilitic,  these 
persons  do  not  all* acquire  syphilis,  though  the  vaccina  per- 
haps takes  effect  in  every  case  ;  and  furthermore,  since  in  those 
who  thus  acquire  syphilis  all  of  the  vaccinated  points  do  not 
develop  syphilitic  priniaiy  lesions,  the  presumption  is  that  in 
SHch  inoculations  the  vaccine  and  syphilitic  poisons  are  trans- 
mitted separately,  that  is,  the  S3q>hilitic  poison  is  not  inti- 
mately combined  with  the  contents  of  the  vaccine  pustule,  but  is 
only  mingled  with  them  mechanically  and  in  small  amount,  (ir 
perhaps  both  are  not  contained  in  the  vaccine  vesicle  together 
at  all,  but  are  mingled  together  upon  the  lancet  purely  by  acci- 
dent. 

The  negative  results  of  experimental  inoculations  of  healthy 
persons  from  vaccine  vesicles  in  persons  manifestly  syphilitic,  so 
far  as  the  transmission  of  Bj^hilis  is  concerned,  speak  in  behalf 
of  the  supposition  that  the  pure  contents  of  a  vaccine  vesicle, 
developed  in  a  syphUitic  child,  do  not  comprise  the  syphilitic 
poison.  In  these  inoculations  nothing  else  than  vaccina  was 
produced/ 

Certain  cases,  particularly  that  of  Sebastian  (vid.  above,  p. 
62),  appear  to  indicate  that  the  syphUitic  agent  resides  in  a  mix- 
ture of  blood  with  the  vaccine  lymph,  but  that  the  lymph  by 
Itself  is  free  from  it. 

Hence  we  should  expect  that  the  probability  of  transmitting 
syphilis  by  vaccination  was  very  slight;  that  it  is  so,  and  tlint 
it  may  take  place  only  under  certain  coincidences,  we  conclude 
from  the  fact  that  such  unfortunate  events  as  we  have  just  nar- 
rated are  of  comparatively  rare  occurrence  ;  whereas,  considering 

'  AutpUe,  I  0.,  p,  233. 
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the  commoimess  of  syphilis  in  large  towns,  it  can  hardly  be  so 
mre  an  accident  that  lymph  is  taken  from  children  with  inher-j 
ited  syphilis  for  vaccination*  ' 

According  to  a  communication  from  JoukoflFsky,^  fifty-seven  hcaltby  cbildica 
were  vaccinatud  in  the  Bt.  Petersburg  Faundlmg  Asylum,  in  the  years  1865-7,  from 
eleven  children,  which  at  the  time  of  the  Taccination  were  suffering  from  hereditify 
BJijhilij*,  without  one  of  the  fifty-seven  being  infected  with  syphilis.  J,,  howeTer, 
remarkj^  that  the  vaccinating  pbysiciims  in  this  iDi^titutiou  particularly  avoid  mix- 
ing  blood  with  tbe  lymph. 

But  the  theory  that  syphilis  is  transmitted  not  by  the  lympli 
of  itself,  but  through  blood  being  mingled  with  it,  does  Dot, 
after  all,  explain  such  cases  as  that  of  Luise  Manzoni,  who  was 
not  syphilitic  when  vaccinated,  and  yet  onfc  of  seventeen  who 
were  vaccinated  from  her  seven  had  syphilis  in  consequence.  It 
is  not  supposable  that  ten  days  after  she  had  been  inoculated 
her  wliole  blood  had  become  infected  with  syphilis,  and  tlie 
supposition  that  a  hitherto  latent  syphilis  was  reawakened  in 
consequence  of  the  vaccination  is,  in  the  present  case,  purely 
hypothetical  and  witliout  foundation.  In  the  latter  event,  by; 
analogy  with  other  ca?es  of  latent  syphilis,  she  would  ha\^e  had^ 
no  syphilitic  local  affection  at  the  point  of  inoculation,  whereas, 
on  the  contrary,  this  alfection  ran  its  course  in  her  as  in  the  in- 
oculatiou  of  syphilis  upon  a  liealthy  organism.  At  the  most,  we 
may  conceive  of  the  syphilitic  poison  in  this  case  beginning  to 
develop  in  the  tissues  locally,  at  the  point  inoculatwl,  with 
greater  m|>idity  than  this  coiunionly  ha]}pens,  though  for  tliis 
theory  also  we  have  not  all  the  necessary  data  from  the  history 
of  the  case.  This  supposition  is  the  same  in  effect  as  that  of 
Gamberini,"  which  Kobner '  also  seems  to  entertain,  namely,  that 
in  the  vaccination-syphilis,  generally,  the  base  of  the  pustule 
embraces  a  syphilitic  local  affection.  This  theory  would,  how- 
ever, apply  to  the  few  cases  only  in  wliich  the  primary  affection 
is  developed  immediately  from  the  vaccine  pustule  while  the 
scab  is  forming,  and  even  then  it  does  not  wholly  apply,  since  in 

'  St.  Petcrsbnrger  med.  Zeitacbx.,  1872,  1,  p.  73.  I 

«  Aufqntz,  I  c,  p.  2(35.  ' 
>  Diaacrtation  by  ^1.  Efthmer.     Breidau,  1860.    Eefer  to  Arohiv  f.  Detmatologie  nod 
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cases  too,  at  tlie  time  when  the  lymph  is  generally  taken 

if  vaccmatioo,  that  is,  while  the  vesicles  or  pustules  are  still 
pi-esent,  these  latter  differ  in  no  respect  from  normal  vaccine 
pustules.  And  as  seveml  of  the  cases  observed  by  Hutcliinson 
show  more  particularly,  the  vaccina  often  rung  its  course  quite 
normally  to  cicatrization,  after  which  induration  and  ulceration 
I     take  place  in  the  scars. 

Still  greater  difficulties  present  themselvea  with  regard  to  the  cxplfinntion  of 
Hrdiner*8  case,  where  from  one  of  tlie  firwt  vaccinated  childrcti,  luit  which  n^nmined 
hezkltbjTf  twenty-five  othera  were  vaccinated,  of  which  one  hecjime  syphilitic;  uiilesa 
we  suppose^  considering  that  this  is  such  an  isolated  instance,  that  the  cliild  had  in 
the  mtciral  after  ita  vaccination  actiaired  syphilija  in  some  other  way» 

Moreover,  in  those  already  affected  with  constitutional  sj^phl- 
is,  the  base  of  the  vaccine  vesicle  is  not  tlie  source  of  the  syphi- 
litic poison ;  but  thin  layers  only  of  tissue  and  the  wall>^  of  the 
blood-vessels  separate  the  contents  of  tin?  vesicle  from  the 
blood,  which  latter  contains  the  syphilitic  poison,  without  doubt, 
in  certain  periods  of  the  disease.  Therefore  many  are  of  the 
opinion — Hutchinson '  among  others — that  when  the  vesicle  has 
lH*en  irritated  for  some  time,  the  serum  of  tlie  blood  transuding 
from  the  vessels  may  contain  the  syphilitic  poison,  and  is  thus 
capable  of  transmitting  the  disease  in  the  same  manner  as  the 
blood  itself. 

I  have  conriacsd  myself  repeatedly  that  a  few  bio  ad- corpuscles,  both  red  ond 
white,  occur  In  the  purest  lymph  that  first  exudes*  from  n  aevcn-duya-old  vaccine 
vesicle. 

This  supposition  is  necessarj^  to  the  explanation  of  tliose 
cases  iu  wliich  we  are  assured  that  no  admixture  of  blood  with 
the  Ijauph  could  have  taken  place. 

Two  other  possible  events  in  connection  with  the  transmission 
of  syphilis  in  vaccination  must  be  noted  here.  It  may  ha]ii>on, 
namely,  that  a  healthy  child  from  whose  amn  lymph. is  being 
taken,  may  be  infei:ted  by  means  of  the  repeated  introduction 
into  the  vesicle  of  a  lancet,  which  lias  just  be<^n  used  to  scarify 

I  Lancet,  April  7,  1873. 


IttppCM  to  hare  erpfaOis,  tke  fliwraw  mmj  be 
eat^  both  to  the  cliild  farnrinag  the  Ijv^l^aai  la  cae  or  more 
of  dioae  TaeciBUed  iflunedistrijr  afiv  dui  ij  |iMif  ■  iBimdul« 
bf  meaiw  <rf  the  same  inslnimaii,  wfckb  kas,  ■eantnie,  not 
beoi  earefall J  cleaned. 

Fiftalljr,  there  rptnains  to  be  mestloBed  an  ocrmreaee  «lucb« 
a^peciaUy  with  the  laitr,  has  som^inea  ^im  oeeaaom  to  mo- 
1100110  SafepenrvfS :  An  apparently  heaUbf  ddld,  fire  or  sx  w^ks 
old^  m  racdnaled ;  two  or  three  weeks  later  il  is  eotercd  witlian 
eruption,  and  is  evidently  srphUitic,  In  this  case  theTacdim- 
tion  fiad  nothing  to  do  with  the  jnrphflis^  or.  at  the  most,  it  bat 
hafitenM  the  ontbreak  of  a  hitherto  latent  inherited  syphilis, 
wJijch  would  hare  manifested  itself  at  any  rate  in  a  few  weeks 
Thb  in  the  view  maintain«fd  by  Viennois^ 


Id  thU  cmracctioD  ftllmon  mmj  \fe  made,  diieflj  for  tiie  ske  of  Aw  Initoncil 
ffiiemrt,  io  IhxMM!  csmk  where  s^rphiiis  has  been  trmiiflmitted  in  teuMphniing  «  ioond 
touili  fn;m  tbe  Jiw  of  one  penoo  into  tluit  of  aaoClier.  lliifl  opasdon  aeena  to 
hftre  !>^*eji  prtttjr  common  in  IlunU'r  s  time — at  tbe  end  of  the  prerkm  oenmrj^ 
bat  11  ncjw  no  longer  itt^rformaL  Bat  inasmuch  as  at  the  prseni  dnj  a  decayed 
tootli  in  mmmlm*^  removed,  carefnUj  cleansed  of  all  its  diseased  portiona,  filled 
and  rq>Uf!C!d,  it  b  not  Impossible  that  the  practice  of  transplantation  may  be 
revived. 

,hAm  Ilunt^rr  *  rclat^is  a  numlxsr  of  cases  in  which  local  and  general  symptonis 
app'';irf'rl  ri'fU'm]tlin'4  »y[iliiliH,  but  which  Hunter  on  account  of  his  prejudice  in 
f.ivfjr  of  iht*  non-contu;^iousness  of  constitutional  Byphilis,  did  not  rccogniae  as 
i>^i\nn'^\u'^  lo  this  diHea*4C»  The  circumistiiuces  upon  which  he  bastxl  his  doubts 
nmiiilyt  were  that  ulceration  about  the  transplanted  tooth  did  not  commence 
till  «ir*vi>rnl  wwJcjs  after  the  transplantation:  then  the  sudden  and  rapid  develoi>- 
fU'Ttt  <if  j^t'tK'ral  p*ymptom*i;  th'^  «raall  amount  of  mercury  that  sufficed  for  a  cnre 
in  many  of  the  cassis;  and,  lirtilly,  the  absence  of  ulceration  in  the  mouth  or  dental 
lockut  of  llie  person  from  whom  tlni  tooth  had  been  taken,  as  well  as  his  freedom 
from  tiUuT  maniff^Htation  uf  Hyjdiilig, 

K'-t^r^rdrd  in  lli<*  Ih^hi  of  our  present  knowledge  of  syphilis,  many  of  these 
caHen  yfrn:  ufi-pjrjttionably  instances  of  syphilitic  transmission.     Since  the  virelent 

«  Ii.  c,  p,  48a. 
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character  of  syphilitic  blood  has  been  demonstrated  by  experiment ;  since  we  have 
learned  that  in  the  course  of  syphilis  pfiriods  of  latency  occur,  during  which  out- 
ward manifestations,  or  those  apparent  to  tbe  eye,  are  absent ;  since  we  have  learned 
to  recognize  a  period  of  incabatlun  in  Bjphilis,  these  cases  have  lost  much  of  that 
strange  and  unusual  character  in  which  thej  appeared  to  Hunter. 

SUSCEPTIBILITY   TO  TUE  SYPHILITIC   POISON. 

We  have  already  spoken  of  the  influence  which  climate,  race, 
coBstitution,  etc.,  have  upon  sjrphilis.  We  now  come  to  speak 
of  those  circumstances  that  are  peculiar  to  the  individual,  wMch 
may  also  influence  the  liability  to  infection,  sucli  ciixunistances, 
that  is,  as  tend  to  decrease  or  augment  the  suscepUbility  to  the 
syphilitic  poison, 

1.  With  regard  to  the  disposition  in  general  to  ineur  rnfec- 
tian^  it  is  to  be  observed,  first,  that  there  are  persons  who  expose 
themselves  repeatedly  to  contagion  with  impunityj  under  circum- 
stances where  othei-s  would  become  infected  at  once.  We  notice 
a  similar  immunity  in  certain  people  with  reference  to  other 
infectious  diseases  also. 

In  the  vast  mc^foritff  of  cases  this  immunity  is  acquired 
throuffh  some  thorough  antecedent  i7}fection  with  the  specijic 
disease  concerned.  Any  one  wlio  has  once  had  small -pox,  scar- 
let fever,  typhus,  etc.,  is,  as  a  rule,  not  liable  to  these  diseases 
again  for  the  rest  of  his  life.  The  same  is  true  of  syphilis.  Not 
only  wliilean  individual  is  still  actually  syphilitic,  does  he  pos- 
sess an  immunity  with  respect  to  fresh  contagion,  but  for  years 
after  all  evidences  of  the  disease  have  disappeared. 

By  means  of  thia  fact  many  exceptional  instances  of  infection  aro  made  expli- 
cable. For  example,  the  fact  first  remarked  by  CoUcts/  tliat  a  child  with  luTcditJiry 
BypbiUs  does  not  infect  its  mother,  though  a  healthy  nurse  may  contract  the  disease 
from  iL  Another  instance  is  the  failure  of  inoculations  of  the  ejiihilitic  poiaon 
upon  the  person  from  whom  this  poison  is  taken  ;  which  fact  was  made  use  of  K>y 
Ricord  as  an  important  point  of  distinction  between  a  syphilitic  and  non-sypbilitic 
nicer. 


^ 


Yet  this  immunity  is  by  no  means  so  absolute  as  Ricord 
claimed.  Sometimes  very  shortly  after  the  infection,  before  the 
local  affection  has  yet  made  its  appearance,  as  well  as  later,  but 

»0n  the  Venereal  Diaeaae,  1837,  p,  385-    Cited  by  Lamer eat^y  1.  c,  p.  480. 


before  the  occttrrenee  of  general  sjrmptoms,  it  happens  that  a 
fresh  inoculation  of  the  syphilitic  poison  produces  its  local  effects 
the  same  ae  iisnal  (see  below,  the  cases  of  Bidenkap,  p.  97).  An 
instance  of  this  occurred  in  an  inoculation  made  by  H.  Lee/ 
upon  a  patient  in  whom  the  disease  was  already  pretty  well 
advanced. '  In  a  girl  who  had  had  syphilis  before,  he  produced 
an  induration  five  weeks  after  inoculating  her  with  pus  from  a 
syphilitic  ecthyma  pustide.  Moreover,  second  infections  fol- 
lowed by  such  merely  local  effects  are  occasionally  met  with  in 
practice.  Diday  and  Kobner  observed  such  cases.  But  Hutclm- 
son'  has  called  attention  to  the  liability  to  confound  these  cases 
with  the  relapsing  indurations  which  occur  occasionally  withoul 
fresh  contagion,  and  which  he  was  the  first  to  descril>e,  Gener- 
nMjj  however,  the  inoculation  of  secretions  from  syphilitic  ulcers, 
unless  it  fails  altogether,  produces  a  pustule  without  incubation, 
and  this  ])uatule  may  turn  into  a  common  soft  sore,  which  does 
not  become  indurated. 

But  a  second  infection  may  be  followed  by  general  effects 
as  well  as  locaL  A  large  number  of  cases  of  this  ^'^  reinfect h 
Sjipkilittca^''^  first  described  by  Zeissl,'  have  been  published 
(Diday/  Hugenberger,*  Kobner,"  Hutchinson/  H,  Lee).'  The  fol- 
lowing case  (which  is  interesting  otherwise  also)  came  under  my 
own  observation : 

W.  L.,  a  man  well  on  in  tlie  fifties^  came  under  my  care  in  November^  1867, 
affected  ^^'itb  an  icterus  that  had  Itu*«ted  ftjr  several  iveeks^  and  was  accompanied  by 
other  symptoms  which  pointed  t«  the  presence  of  gall -stones  or  of  an  idciis  rotund um 
ventric.  As  the  icterna  increased,  the  liver  gnidiially  incrcasc!d  in  Bize,  and  a  tumor 
as  large  as  a  goose's  e^^^^  not  hmder.  and  of  an  ehii^tic  feel,  appeared  just  beneath  the 
lower  hrirder  of  the  ribs,  on  tho  right  side^  near  the  mesiau  line,  and  was  BU]>posed 
to  be  the  gall-bladder.  Before  the  liver  liatl  become  markedly  enlarged,  a  tratisient 
lieneiit  was  at  first  derived  from  the  use  of  the  Carlsliad  salts.      The   Bymploms 

1  Holmes'  SyRcfc.  of  Surgery,  L  p.  440, 
'  Heynolda'  Syat.  of  Medicine,  p.  204. 
«  L.  c,  S.  r>8.    Zeitflch.  d.  k.  k.  Geacllsch.  4  Aerzte  in  Wien,  1858,  No.  53. 

*  Archives  gem'r.,  1862,  VoL  II.  p.  26. 

*  St.  Peteraburger  med  Zeitech.,  Vol.  ITT.,  1802,  S,  lei, 

*  Berlmer  klin.  Wochensclinft,  IWIZ^  No.  40. 
^  L.  c.,  p.  2m. 
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increased  gradually,  and  pains  in  the  region  of  the  stomach  were  particularly  severe ; 
only  by  the  subcutaneous  injection  of  morphine  could  they  be  for  the  time  allayed. 

I  was  aware  that  the  patient  had  had  syphilis  in  the  year  1864,  and  that  he  had 
'  also  infected  his  wife,  whom  I  saw  frequently  at  that  time,  and  had  treated  her  for 
iritis  and  condylomata  of  the  vocal  cords. 

The  patient  was  very  much  debilitated,  and  as  the  symptoms  showed  no  ten- 
dency to  improve,  the  possibility  of  a  syphilitic  affection  of  the  hepatic  duct  occur- 
red to  me,  and  therefore  I  resolved  to  make  trial  of  the  iodide  of  potassium.  This 
was  begun  on  the  8th  of  February,  1868,  and  on  the  12th  inst.  I  learned  that  the 
pains  had  been  absent  ever  since  an  attack  on  the  7th,  which  was  allayed  by  mor- 
(>hine.  Prior  to  this  they  had  occurred  every  morning.  The  icterus  had,  to  be  sure, 
somewhat  increased ;  but,  on  the  other  hand,  the  region  of  hepatic  dulness  did  not 
extend  as  far  downwards  as  upon  the  7th  inst.,  and  the  elastic  tumor  was  smaller 
and  softer.  The  17th  of  February  the  icterus  had  also  diminished,  and  the  liver 
was  manifestly  smaller ;  the  elastic  prominence  could  no  longer  be  felt.  Tlie  pains 
did  not  return,  the  icterus  disappeared  entirely  in  the  course  of  the  following  weeks, 
and  the  patient  was  then  lost  sight  of.  No  passage  of  gall-stones  was  ever  known 
to  have  taken  place. 

February  7tli,  1870,  the  patient  again  made  his  appearance,  and  this  time  with  a 
freth  syphilitic  infection;  six  weeks  before  he  had  had  a  small  ulcer  upon  the  fre- 
nulum, which  healed  in  three  weeks.  For  fourteen  days  past  he  had  been  feeling 
very  languid,  and  on  the  6th  of  February  he  first  remarked  a  red  eruption  upon  the 
body.  I  found  a  slight  induration  upon  the  fraenura,  as  if  due  to  cicatricial  tissue,  a 
considerable  indolent  swelling  of  the  inguinal  glands  of  the  left  side,  and  a  roseola, 
consisting  of  slightly  elevated  spots  and  rings,  which  was  most  marked  in  the 
region  of  the  loins,  and  up<m  the  sides  above  and  below  the  crista  ilei,  upon  the 
back,  especially  along  the  mesian  line,  upon  the  neck,  and  on  the  extensor  surfaces 
of  the  arms  and  legs.  The  face,  breast,  and  belly  were  free.  There  were  no  mani- 
festations in  the  throat  The  cubital  glands  were  not  enlarged.  On  the  12th  of 
February  the  eruption  had  almost  entirely  disappeared,  only  some  very  sliglit,  no 
longer  elevated  spots  were  still  to  be  seen.  Moreover,  the  patient  did  not  seem 
to  have  experienced  further  annoyance  from  the  affection,  for  lie  did  not  again 
appear.  I  met  him  occasionally  some  years  afterwards,  and  learned  from  him  that 
he  had  bad  no  further  symptoms.  If  any  of  importance  had  occurred  I  should 
at  least  have  known  of  it,  since  during  this  time  I  was  treating  several  members  of 
his  &mily. 

Concerning  the  first  infection,  my  colleague.  Dr.  A.  Basch,  of  London,  who 
treated  the  patient,  during  the  attack,  in  the  Eastern  Dispensary  of  the  German 
Hospital,  has  had  the  kindness  to  supply  me  with  the  following  notes :  W.  had  in 
April,  1864,  an  indurated  ulcer;  in  September,  affection  of  the  throat.  He  took 
merCTiry  from  June,  1864,  until  March,  1865 ;  later,  for  some  time,  the  iodide  of 
potassium.  Whether  he  had  roseola  at  this  time,  I  was  unable  to  ascertain ;  he 
states  himself  that  he  did  have  a  slight  eruption.  He  says  he  has  never  suffered 
from  pains  in  the  bones. 
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Therefore,  in  this  case  we  have  an  uu questionable  instance  of  a  second  infectioa 
about  five  and  a  half  years  after  the  first     Its  course  was  very  mild 

In  the  majority  of  cases  a  mild  course  of  the  disease  ia 
observed  after  a  second  infection ;  still  not  in  alL  Didaj  de- 
scribes two  instances  of  second  infection  with  severe  course. 
But,  in  general,  we  may  say  that  a  second  attack  of  the  disease 
will  be  a  moditied  one,  and  will  be  mihler  the  earlier  it  takes, 
place  after  the  first  attack.  In  both  of  Diday's  cases  the  interval 
between  the  two  infections  was  nineteen  and  a  half  yeai-s ;  nine  j 
mild  cases  liad  an  average  duration  of  forty-fire  months. 

Pinvsons  who  have  suffered  from  inherited  sypJtilis  in  their 
chihlhood  are  in  later  years  protected  to  a  certain  extent,  and  if 
they  become  infected,  the  disease  takes  a  modified  course  in  this 
instance  also.  Hutchinson '  met  with  a  case  of  second  infection 
in  a  person  who  had  inherited  syphilis. 

It  is  a  very  important  and  interesting  question  to  decide 
whether  the  children  of  syphilitic  parents  inherit  a  certain  degree 
of  immunity  iDitJioni  Jiamng  actual/ 1/  had  hereditary  sj/pkilis. 
Ferguson'*  has  ascribed  the  remarkably  mild  course  which  the 
disease  pursues  in  the  inhabitants  of  Portugal  to  the  thorough 
saturation  of  the  population  with  syphilis,  and  to  the  immunity 
thence  acquired  or  inherited ;  and  H.  Lee  asserts  that  a  similar 
effect  is  obi^erved  in  other  countries  amongst  the  common  classes, 
which  are  peculiarly  exposed  to  syphilitic  contagion.  Lee  re- 
gards it  as  probable  that  in  a  family  where  some  of  the  chiJdren 
bear  <*vidences  of  different  grades  of  inherited  sypihilis,  and  the 
rest  remain  entirely  free,  the  latter  also  inherit  a  certain  degree 
of  protection  against  the  s^'philitic  poison. 

Af/e  does  not  essentially^  modify  the  susceptibility  to  the 
syp^hilitic  vLi'us.  Only  in  so  far  as  tlie  period  of  cliildhood  is 
marked  by  a  greater  tenderness  and  vulnerability  of  the  ^kin 
and  mucous  membranes  will  the  disease  be  more  readily  incurred 
in  the  event  of  an  exposure  to  infection. 

There  is  likewise  no  difference  in  sex  with  reference  to  the 
susceptibility  to  the  poison, 

>  Reynolds*  Sysi,  of  Med.,  p.  205,  Note.    Lond.  Ho«p.  Eeporta,  Vol  U, 
■  Cited  by  M.  Lee,  I  a,  p.  4u5. 
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2.  The  local  predisposition  may  be  influenced  by  certain 
physiological  or  pathological  conditions.  Thus,  during  preg- 
nancy the  liability  to  syphilitic  infection  is  usually  increased 
(von  Sigmund),  and  for  the  reason  that  a  slight  catarrh  of  the 
genital  mucous  membrane  is  present.  And  since  such  a  catarrh 
often  exists  after  menstruation,  infection  may  be  incurred  more 
readily  at  this  time  also.  This  will  be  the  case  still  more  if 
these  conditions  ovei-step  the  bounds  of  physiology,  or  if  catarrhs 
of  the  mucous  membrane  are  present,  which  are  true  pathological 
processes. 

Special  conformation  of  particular  parts,  as  a  high  grade  of 
congenital  phymosis,  for  instance,  msLy  augment  the  local  predis- 
position to  receive  the  virus. 


PATHOLOGY. 


I 


(SYMPTOMATOLOGY  AND  PATHOLOGICAL  AJf ATOMT ) 

THE  PERIOD   OF   IWCUBATIOJf^ 

In  the  vast  majority  of  pure,  uncomplicated  cases  of  infec- 
tion with  the  sypliilitic  poison.  esi>ecially  therefore  in  the  cases 
of  experimental  inocuktion  of  syphilis  upon  healthy  persons,  a 
period  of  ineuhatioii  occars  which  has  pretty  definite  limits. 
Buring  this  period  there  are  no  symptoms  of  any  kind,  either 
local  or  general.  It  is  precisely  like  the  period  of  ineubatioa 
which  we  obseiTe  in  other  infections  diseases,  in  the  acute  exaa- 
themata  for  example.  The  length  of  this  period  of  imiibaiiM 
in  any  disease  is  not  solely  detennined  by  the  specific  poison^ 
but  is  also  more  or  less  dependent  upon  various  influences  whii'li 
are  for  the  most  part  obscure,  and  the  longer  the  period  of  inctt* 
bation  pertaining  to  any  disease-poison,  so  much  the  more  may 
the  duration  be  affected  by  these  extraneous  influences.  Neirei* 
theless,  so  far  as  syi>hilis  is  concerned,  a  large  series  of  observa- 
tions, made  with  reference  to  this  period,  show  a  remarkable! 
uniformity  in  their  results. 

Generally/  from  three  to  fonr  weeJcs  may  he  taken  as  the 
period  of  immbation  for  s?/philis~that  is,  tJie  period  elapsing 
from  the  infection  until  the  first  appearance  of  local  sj/mp- 
toms.  In  private  practice  we  see  cases  now  and  then  which 
enable  ns  to  fix  the  pt^iiod  of  incubation  exactly  ;  from  my  own 
observation  I  will  adduce  the  following  examples  : 

F.  S.  |) resents  himself  on  the  18th  of  July  witli  two  hard  papules,  as  large  ms 
pin-hi'ads,  upon  the  outer  integument  of  the  penis,  which,  he  states,  have  been 
there  only  a  few  days.  He  has  not  exposed  himself  to  the  risk  of  infection  since 
the  end  o£  June.     Oue  of  thu  pai>ulc3  shows  a  small  blaek  point  in  its  centre,  and 
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looks  like  a  hard  sebaceous  follicle ;  neither  of  them  are  red.  July  24,  that  is, 
four  weeks  after  the  infection,  the  papule  upon  the  right  side  is  somewhat  larger 
and  slightly  reddened ;  it  is  situated  in  the  cutis,  is  isolated  and  sliglitly  movable  ; 
the  epidennis  over  it  is  smooth  and  unchanged.  July  80,  this  little  x^apule  has 
grown  larger,  as  well  as  the  papule  upon  the  left  side,  and  the  latter  is  covered  by  a 
small  crust.  Swelling  of  the  inguinal  glands  on  the  left  side.  Now,  two  Hat 
p:ipuUir  indurations  were  developed,  of  which  one  grew  to  the  size  of  a  three-cent 
piece.  A  few  inguinal  glands  became  enlarged  on  the  right  side  also,  and  on  the 
2sSth  of  August,  about  two  montlis  after  the  inoculation,  the  first  traces  of  the 
roseola  were  vbible,  which  was  fully  developed  a  few  days  afterwards. 

In  the  two  following  cases  the  periods  could  be  precisely  determined  to  the 
day: 

K.  C,  infected  on  the  6th  of  January ;  first  local  manifestation  February  5. 

O.  J.,  infected  on  the  30th  of  January ;  first  local  manifestation  Febniary  25. 

In  the  first  case,  therefore,  the  period  of  incubation  amounted  to  twenty-nine 
days ;  in  the  last,  to  twenty-five  days. 

In  the  literature  of  syphilis  will  be  found  a  number  of  similar 
obser\'ations.  Of  especial  value  are  two  cases  mentioned  by 
Foumier*  in  his  paper  on  the  incubation  of  syphilis.  One  of 
them  concerned  a  pupil  of  the  veterinary  school,  the  other  a 
•  physician,  and  both  made  accurate  notes  of  their  own  cases.  In 
one  case  the  length  of  the  incubation  was  twenty-eight,  in  the 
other  thirty-tliree  days. 

Of  still  greater  value  in  this  connection  than  the  above 
observations  upon  patients,  are  the  results  obtained  from  exper- 
imental inoculations  of  syphilis  upon  healthy  persons.  Out  of 
fifty-eight  such  experiments  with  wliich  I  am  acquainted,  in 
thirty-one  cases  the  dates  are  given  with  sufficient  accuracy  to 
determine  the  exact  period  of  incubation.  These  cases  are  here 
tabulated. 

*  A.  Faurnier^  Beoherches  sur  rinoabation  de  la  Syphilis.    Paris,  I860,  p.  20. 
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The  shortest  period  of  incubation,  according  to  this  table,  was 
ten  days,  wlaeli  was,  in  fact,  tlie  only  instance  of  an  incubation 
of  less  than  sixteen  days.  Most  frequently  thn  incnliation  lastKl 
between  fifteen  and  twenty-four  days,  in  a  small  nunil>er  of  cases 
from  twenty  to  thirty  days,  and  only  in  four  over  thirty.  The 
longest  p<^riod  of  incubation  was  forty-four  days. 

In  the  cases  not  included  in  the  tal)le  the  period  of  incubatinn 

-was  usually  stated  at  from  three  to  four^  or  four  weeks.    Fournier 

collects  from  his  clinical  obser\*ations  quite  a  large  number  of 

c{i&*»s,  which  lead  him  to  draw  the  inference  that  the  period  of 

^incubation  is  of tener  over  than  under  three  weeks ;  tliat  not  infre- 

lueatly  it  is  four,   and  is  even  six  weeks  sometimes ;   and  he 

ates  one  case  in  which  it  is  claimed  to  liave  amounted  to 

[fieveiity  days.    Von  Sigmund'  also  states,  that  in  a  small  number 

1  of  cases  he  has  obseiTed  a  period  of  inculcation  of  from  forty- two 

rto  fifty-six  days,  while  in  the  vast  majority  of  cases  it  was  over 

t  two  and  not  over  four  weeks. 

It  is  apparent  from  the  above  expfriments  that  the  locality  of 

I  the  body  where  the  aifection  occuiTed  had  no  intiuence  upon  the 

duration  of  the  period  of  incubation,  and  examples  enough  are 

afforded  in  practice  which  go  to  show  the  same  thing.    Especially 

liQtbe  event  of  infection  in  unusual  situations,  as  upon  the  lips, 

ftlle  br^st,   or  in  the  vaccina tion-syjiliil is,  it  becomes  possible 

I  to  fix  the  period  of  incubation  with  precision,  and  we  then 

[iBethat  this  period  is,  generally  speaking,  everywhere  of  a  uni- 

brm  lent^th. 

Vnli  regard  to  the  circumstances  which  determine  the  dura- 
tfon  of  the  incubation^  we  may  infer  from  the  experiments  given 
in  the  foregoing  table  that  they  reside  rather  in  the  person 
infected  than  in  the  source  from  wliich  the  poison  is  derived, 
inasmnch  as  the  period  of  incubation  varies  greatly  when  virus 
from  one  and  the  same  source  is  inoculated  upon  different  indi- 
ridoals  (compare  the  cases  seven  to  seventeen). 
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Mkm  BunUt,  k  Trettise  cm  the  Venereal  Disease.     London,  1786,     Edited  by  J.  P. 
P^hner.     LotuL,  1835,  VoL  JL—R.  Cnrmkhul^   An  Essay  on  tbe  Venereal  Dis- 


»  Wien,  med,  WochcMch*,  1850,  No.  77-^.     Auwpitz,  S.  270. 
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As  a  riile,  tlie  fiiBt  maaiSesMm&m  of  ^TphQis  is»  as  already 
rpmarked»  at  the  pcHBt  where  file  poisoa  gained  access.  Yet  the 
literature  of  the  subject  embraces  leeoids  of  cases  in  which  gen- 
eral sirphilis,  so  to  speak^  bn>ke  out  all  at  once  without  any  local 
aff#^tion  erer  haring  been  perceptible.  The  further  our  inforraa- 
tioD  extends  with  regard  to  uncommoD  seats  of  the  infection,  the 
farer  will  such  instances  become ;  and  in  many  cases  we  may 
aissume  positively  that  a  primary  lemon  has  not  been  discovered, 
fimply  becaase  the  examination  was  not  circumspect  enough,  or 
not  dire«:rted  to  the  right  places,  or  else  because  local  signs  wliich 
were  present  were  not  recognized  as  being  really  the  primary 
affei'tion.  But  since  we  have  learned  to  avail  ourselves  of  the 
indolent,  glandular  swellings  as  a  guide  to  the  situation  of  ihe 
primary  lesion,  not  infrequently  have  we  discovered  the  latter  ia 
places  where  we  should  least  have  expected  it.  Therefore,  ex- 
cepting the  transmission  of  syphilis  by  inheritance,  and  from  the 
tfptn^  to  thfr'  mother,  tlie  possilnlity  of  syphilis  occurring  without 
a  prima  I  y  local  lesion  has  become  very  dubious.  Founiier  de- 
clares hims^'lf  opposed  to  the  idea  of  the  existence  of  a  so-called 
**A'/////f/7/>  frembUe.*'  '  and  he  accounts  for  the  cases  which  have 
hfi-n  rf*gard*»d  as  siicli,  by  supposing  that,  for  some  reason  or 
otlier»  tlieir  course  in  the  commencement  was  either  not  recog- 
nizer 1  or  iif»t  ohservedt  StDl  the  opposite  view  has  many  advo- 
cat»'-s  among  whom  II.  Lee  and  Jfarston'  may  be  named  Out  of 
all  the  cases  of  (*xi>eriTriental  inocnlation  of  syphilis  upon  healthy 
persons,  macL*  by  tlie  anonymous  physician  of  the  Palatinate 


■  M.  .1    rt.irnr.r  Traiuact.,  Vol,  XIV.     Cit^  by  K  L€4,  I  c,  p.  425. 
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(who  applied  syphilitic  blood  to  common  ulcers  of  the  leg  in 
people  otherwise  healthy),  local  manifestations  were  wanting  in 
but  three  cases  where  general  syphilis  followed.  In  these  latter 
cases  certain  minute  changes  may  still  have  taken  place  in  the 
surfaces  of  the  ulcers,  which  were  not  apparent  to  mere  ocular 
insj>ection. 

The  first  sign  observed  at  the  infected  point  in  the  experi- 
mental inoculations  (which  correspond  in  this  particular  \vith 
numerous  observations  yhere  the  contagion  was  effected  in  the 
ordinary  way)  is  a  circumscribed  redness,  and  shortly  aft^^rwards 
an  elevation  of  the  spot  into  ^fiat  papule.  Inasmuch  as  the  pri- 
mary affection  follows  a  somewhat  different  course  upon  the 
outer  integument  from  what  it  does  upon  the  mucous  mem- 
brane, we  shall  first  follow  its  development  as  illustrated  upon 
the  skin. 

The  papule  which  has  been  formed  increases  principally  in 
the  horizontal  plane,  it  gi-ows  a  little  harder,  and  in  from  eight 
to  ten  days  from  the  first  appearance  it  begins  to  become  a  little 
scaly.  In  this  condition,  slowly  increasing  in  size,  and  gradu- 
ally becoming  harder,  it  may  continue  for  some  length  of  time, 
or  its  centre  becomes  a  little  moist,  and  the  slight  amount  of 
serum  secreted  dries  into  a  crust.  If.  this  is  removed,  we  find 
upon  the  surface,  which  is  of  a  bright  red  color,  and  shining  as  if 
it  were  glazed,  a  very  little  pus,  and  when  a  moist  dressing  is 
applied  to  the  papule,  so  as  to  prevent  the  crusting,  the  very 
scanty  secretion  is  seen  to  consist  of  a  gray,  slimy  deposit, 
adhering  to  the  central  portion  of  the  papule,  which  is  here  of  a 
livid  color.  By  means  of  this  superficial  ulceration  the  middle 
of  the  tubercle  becomes  gradually  excavated. 

ExoeptionaUy  a  more  decided  ulceration  may  take  place,  producing  a  crateri- 
foTTO  ulcer.  In  individuals  "vvith  bad  constitutions,  scrofulous  persons,  or  in  those 
much  debilitated,  in  drunkards,  and  as  a  consequence  of  neglect  or  of  injudicious 
and  irritating  treatment,  gangrene  sometimes  ensues,  and  by  this  means  not  only 
the  entire  indurated  tubercle,  but  the  surrounding  healthy  tissues  may  l^ccomc 
involved  in  a  wide-spread  destruction  of  tissue.  More  especially  docs  this  happen 
in  that  peculiar  form  of  ulceration  which  we  tenn  phagfidana.  The  parts  in  the 
vicinity  of  such  a  phagedenic  ulcer  are  greatly  swollen  and  very  red,  and  as  the 
tissue  destraction  advances,  its  limits  are  defined  by  a  sharp  border.  Besides,  there 
\a  nsoaUy  a  great  amount  of  pain  present.    Phagedena,  as  a  complication  of  the 
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sypbilitic,  primary  affection,  is,  upon  the  whole,  rare,  and  oertain  observations  of  ] 
Hutchinson  show  that  it  h  sometimes  due  to  the  infection  of  a  syijhilitic  ordwa-  I 
croua  yJcer  wiih  the  poiaon  of  hospital  gangrene. 

The  Blceration  in  raost  cases  remaining  quite  snperficial,  the 
tubercle  becomes  gmdiially  more  and  more  indurated.  Tills 
induration  is  sharply  defined  from  the  sound  skin  in  its  vicinity, 
and  when  ita  base  is  pmsped  between  the  fingers,  it  imparts  the 
sensation  of  a  hard  dink,  bevelled  at  its  edges  and  set  in  the  skin, 
or  that  of  a  more  ronndish,  hard  body*  | 

Tf  left  to  itself,  tlie  indnration  and  superficial  ulceration  still 
continue  to  extend,  and  tlien  sometimes  remain  in  a  certain  con- 
dition for  a  considerable  time  beft)re  a  process  of  resolution 
begins  to  make  itself  perceptible.  The  first  signal  of  the  latter 
is  the  disappearance  of  the  livid  hue,  and  the  cleaning  of  the 
ulcerat(Hl  surface,  which  little  by  little  becomes  covered  witli 
gi-anulations  and  cicatrizes  from  the  edges. 

The  course  upon  the  mucous  mevibrane  is  somewhat  differ- 
ent, as,  for  examj>]e,  uj)on  the  glans  penis.  In  protected  spots, 
as  in  the  sulcus  corona?  glandis,  the  first  thing  obser\^ed,  after 
the  period  of  incubation  has  passed,  is  a  very  small,  itchy  vesicle 
upon  a  reddened  base,  or  an  erosion,  due  to  the  bursting  of  the 
vesicle,  whicli  cannot  be  distinguished  from  the  erosion  result* 
ing  from  a  simple  herpi*tic  vesicle,  such  as  often  occurs  upon  the 
inner  layer  of  the  prepuce. 

Sucli  an  erosion  looks  like  a  trifling  affair,  and  many  patients 
scarcely  notice  it,  espeeially  if  some  weeks  Iiave  elapsed  since  the 
infection.  Only  anxious  patients,  who  are  in  the  habit  of  exam- 
ining themselv(^s  critically,  under  these  circumstances  present 
themselves  directly  before  a  physirian,  and  then  we  have  an 
opportunity  in  a  tcnv  daj^s  to  see  the  small,  superficial  ulcer 
d^nelop  from  the  erosion,  secreting  a  scanty  amount  of  pus,  and 
soon  granulating.  Tlie  place*  having  granulated  may  cicatrize 
completely,  and  the  indnration  gradually  disappear;  or  else,  and 
this  is  the  case  most  commonl3^  the  indumtion  remains  or  con- 
tinues to  increase. 

If  such  an  induration  is  situated  upon  the  glans  penis,  it  is 
often  perfectl}'  Hat,  its  hardness  onl}'  being  perceptible  when  it 
is  grasped  laterally,  and  resembles  a  piece  of  parchment  {indu- 
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ration  parcheminee  of  the  French  authors ;  Fournier  terms  the 
lightest  grade  of  it,  induration  foliacee  or  papyracee).  In  these 
cases,  occasionally,  the  immediate  viciiuty  of  the  place  assumes, 
in  the  course  of  a  few  days,  a  similar  parchraent-lilte  thickening, 
which,  however,  disappears  earlier  than  from  the  original  spot. 
Such  a  parchment- like  induration,  or  a  simple  flat,  rounds  but 
sdll  diy  papule,  may  bear  the  closest  resemblance  to  a  papular 
i^philide  of  the  secondaiy  period,  and  they  are,  moreover,  ana- 
tomically identicaL 
i 

1  If  the  primary  affection  be  situated  in  tlic  stiIcub,  or  just  in  the  fold  where  the 

'  prepuce  begins^  the  indumtiou  is  usuaUy  of  considerable  magnitude  and  of  a  carti- 
I  laginous  hardness ;  it  also  receives  from  the  anatomical  relations  of  tlie  part  soma 
I  eq>ecii]l  peculiarities.  As  the  induration  advances  from  the  sulcuH  on  to  the  inner 
'  kjer  of  the  prepuce^  retraction  becomes  somewhat  difficult ;  but  when  the  prepuce 
is  fully  retracted,  its  posterior  portion  is  tilted  up,  and  the  indurated  place  forms  & 
projection  w^hich  lookd  exactly  like  the  posterior  border  tif  the  tarsus  of  an  everted 
'  upper  eyelid.  The  top  of  this  projection  is  perfectly  bloodless,  on  account  of  the 
i'  preflsurc  to  which  the  vessels  are  suljjectcd  by  the  everMion,  and  has  the  appear- 
I  aaoe  of  wax.  The  cartilaginous  character  of  the  induratloa  becomes  now  very 
I     sppai^ent. 

If  the  induration  involves  the  orifice  of  the  prepuce,  a  phymoafs  is  gradually 
produced  as  the  hardening  increaws,  and  when  the  lips  of  tht;  urethra  have  Ijccu 
j     the  Beat  of  infection,  the  entire  end  of  the  glnna  frequently  becomes  indurated, 
'      Bod  ft  considerable  contraction  of  the  urethral  oritice  may  l)e  the  result. 

'  Occasionally,  even  when  the  ulceration  has  been  slight,  an 

!    acute  lymphangloUls  is  developed  upon  the  dorsum  of  the  penis, 

I'  accompanied  by  great  swelling  of  the  prepuce,  and  of  the  entire 
skm  of  the  penis ;  it,  however,  usuaUy  recedes  in  a  few  days, 
Tills  should  be  distinguished  from  induration  of  a  lymphatic 
vessel  between  the  primary  affection  and  tlie  nearest  lymphatic 
glands,  which  is  gradual  in  its  occuiTence,  is  usually  nodulated, 
and  occurs  without  inflammatory  swelling  or  redness  of  the  skin 
lying  about  it,  and  lasts  for  some  weeks  (see  below). 

These  forms  of  the  primary  affection,  just  described,  are 
observed  likewise  in  females.  But  in  the  female  genitals,  simple 
erosions^  which  patients  hardly  notice,  with  parchment-like 
thickening,  are  of  more  common  occurrence  tlian  real  tubercular 
indurations.  The  thickening  may  be  tolerably  extensive  upon 
VOL.  a^=^ 
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the  edges  of  the  labia  minora,  or  upon  the  prseputium  clitoridis. 
The  small  and  slightly  indurated  erosions  liave  often  but  a  brief 
duration.  But  the  parchment-like,  at  first  dry,  indurations  upon 
the  edges  of  the  labia  minora,  or  isolated  papules  upm  the 
inner  surfaces  of  the  labia  miijora,  where  the  mucous  meml>mue 
is  kept  moist  through  opposite  surfaces  lying  in  contact  with 
each  other,  or  where  the  parts  are  constantly  moistened  and  irri- 
tated by  pathological  secretions  from  the  uterus  and  va^a 
(such  as  are  commonly  present  under  these  circumstances),  soon 
assume  another  character,  and  are  gradually  transformed  into 
moist  hyperplastic  growths— the  condylomata  lata. 

As  illustratetl  ia  a  case  of  Von  Linclwunn*?',^  the  primary  affection  in  men  may 
also,  tliou;rh  mrely,  take  the  foni)  of  a  flat  condyloma.  But  this  must  not  be  con- 
fonnded  idth  an  yltittt  eh^ntum^  that  is^  witli  exuberant  granulatioTift  upon  a  8impl« 
ulcer  (cliaucrc).  One  might  fall  into  the  error,  in  sncb  a  case,  of  supposing  flwl 
a  simple  ulcer — a  **chancro'' — had  been  transformed  into  a  lymptom  of  syphilid 
Tiz.,  into  a  flat  condyloma. 

In  women  the  primary  affection  lias  its  seat  most  coramoaly 
on  the  labia  majora  and  niinora,  or  m  the  posterior  commisstirei 
extremely  selthmi  in  the  mtghia^  though  not  infrequently  in  the 
portio  mginalis. 

With  regard  to  the  occurrence  of  the  syphOitic  primary  affec- 
tion in  other  'j}(iTts  of  the  hody^  we  still  find  its  main  characters 
to  be  papular  development,  and  especially,  under  all  circam 
Btaneei^j  tlie  charactent^tic  indumtion,  whether  it  be  the  lips  or 
cltL^eks,  infected  in  kissing,  or  the  fin^<?rs  of  a  pliysician  or  mid- 
wife infected  in  a  labor  case.  Upon  the  lower  lip  the  primary 
aflV^ctiou  usually  occurs  in  the  form  of  an  indurated  fissure, 
particularly  if  its  seat  is  in  the  middle  of  the  lip. 

Usually  tln^re  is  hut  one  place  which  can  be  regarded  as  the 
primary  affi^tion ;  but  in  the  e\^ent  of  the  poison  having  gained  ■ 
access  at  several  points,  there  may  be  two  or  more  such  plac"*'  ^ 
and  tills  is  especially  apt  to  be  the  case  in  women. 

The  limitation  of  tbe  syphilitic  primary  affection  to  the  point  of  tlie  origi 
infection  esseiitially  (listiu^iblics  it  frooi  the  simple  chancroua  ulc<?rs  in  wli 

li.  c,  p.  102. 
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multipHcitj  19  almost  the  rale;  for  in  these  ulcers  other  places  become  infected  by 
coDtttct,  aod  bj  reason  of  the  short  time  required  for  fi  chancre  to  develop,  they 
ftttain  their  complete  development  almost  as  soon  aa  the  original  sore. 

The  sj^philitic  primary  lesion  leaves  a  scar  only  when  tlie 
rete  Malpigliii  or  the  layers  of  the  cutis  or  mtieous  membrane 
have  been  destroyed.  In  the  one  case  there  remains  only  a  pig- 
mentless  spot ;  in  the  other,  a  trne  cicatrix.  K  there  has  been 
merely  a  thin  parchment  induration  in  the  mncoiis  membrane, 
in  the  female  genitals  more  especially,  every  tmce  of  it  may  be 
gone  within  a  few  weeks.  Upon  the  collum  uteri  particularly, 
as  stated  by  Fonrnierj  the  primary  affection  often  heals  with  sar* 
prising  rapidity. 

The  variations  presented  by  the  primary  affection— differences 
in  form,  decree  of  induration,  and  extent  of  ulceration^^iepend 
far  more  ujwn  the  seat  of  the  affection  and  upon  such  acci- 
dental influences  as  its  scabbing  over,  the  irritation  of  caustics 
and  illy -applied  dressings,  and  upon  the  patient's  constitution, 
than  upon  the  nature  of  the  affection  itself. 

The  first  appearance  and  devehjpment  of  the  primary  affec- 
tion does  not  always  answer  to  the  descrijition  as  given  above. 
Although  in  private  practice,  and  in  persons  who  expose  tliem- 
selves  but  seldom  to  the  risk  of  infection,  we  sometimes  see  the 
disease  follow  what  may  be  called  its  normal  course,  we  mr^et 
with  cases  in  the  hospitals,  and  particnlarl}^  amongst  the  nymphs 
of  Venus  vulgivaga,  as  well  as  in  the  laboring  classes,  whicli 
differ  from  the  above  in  this  essential  point,  viz.,  that,  according 
to  the  statements  of  the  patients,  the  disease  appears  often  but 
a  few  days  only  after  the  infection.  But  a  day  or  two,  as  they 
say,  after  an  exposure,  a  small  ve.sicle  perhaps  appeared,  which 
in  a  few  days  became  an  ulcer,  and  in  a  few  more  other  such 
ulcers  made  their  appearance  in  the  vicinity  or  upon  parts  lying 
adjacent. 

In  men,  if  sores  form  upon  the  prepuce  or  glands,  it  soon 
becomes  impossible  to  retract  the  foreskin.  It  is  then,  not  un- 
commonly, that  medical  aid  is  first  sought.  Under  such  circum- 
stances we  find  the  prepuce  opdeniatous  and  greatly  swollen,  a  ltd 
through  the  swelling  a  considerable  circumscribed  hardness  may 
be  felt.     If  the  prepuce  is  divided^  so  as  to  lay  bare  the  glans 
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penis,  a  large,  deep  ulcer,  with  hard  base,  appears  in  the  stdcns, 
encroaching  upon  the  mucous  membrane  of  the  prepuce,  and 
which,  if  kept  clean,  soon  begins  to  granulate,  although  its 
hardneBS  still  continues. 

When  an  opportunity  is  afforded  to  observe  snch  a  case  from 
the  commencement,  it  is  seen  tliat  from  a  slight  tear  of  the 
mucous  membrane,  sustained  during  coition,  or,  such  not  being 
perceptible,  from  a  vesicle  appearing  a  few  days  later,  an  ulcer 
develops,  with  sharj^-cut  edges  and  surrounded  by  an  inflara- 
matory  areola.  The  ulcer  increases  in  circumference  and  depth, 
and  wiien  the  purulent  secretion  is  wiped  away,  die^plays  a  gray» 
unhealthy  base.  Tliis  ulcer  has  received,  on  account  of  its  cor- 
roding character,  the  name  of  '^chancre''  (from  cancer).  Its 
edges  and  base  are  usuall}^  soft.  If  the  2^us  J'rojn  this  chancre 
is  inoeiihitid  upau  a  health?/  person^  or  upon  the  bearer^  there 
results,  in.  twenty-four  hourSj  a  small  jnistide,  which  forth- 
with turns  into  another  chancre,  with  likewise  inoculable  secre- 
tion. After  it  has  lasted  for  three  or  four  weeks  a  perceptible 
induration  of  the  base  appeai*3,  and,  as  this  increases,  the  sore 
begins  rapidly  to  granulate  and  cicatrize,  unless  tlirough  appro- 
priate  treatment  it  has  not  already  healed  before,  in  which 
later  case  tlie  induration  develo]is  in  the  scar.  Tliis  induration 
IB  the  sj)ecitic  mark  of  the  primary  affection,  both  w^hen  it 
follows  tliis  course  and  in  the  other  case  described  above.  This 
fact  was  pointed  out,  more  especially  by  Hunter,'  although  lie 
was  not  the  first  to  do  so,  and  b?ince  Ricord's  time  this  indura- 
tion has  been  commonly  knowTi  as  the  ^'  Hunter  tan  indurO' 
tionJ^ 

The  iiuluration  of  the  sy|)hilitic  primary  afFection  wns  perfct*tly  weU  knoim 
even  to  the  writers  on  syphilis  in  the  fifteenth  and  Bixteenth  centuries.  Thus  m  ft 
poem  on   the  disease  by  the  Spunisli  physician,  F.  Lopez  do  Villaloljo®  •  (1498)» 

*  L.  c.»  p,  3tC :  '^  A  chancre  haa  commonly  a  thickened  bafte,  and  althangli  in  8om« 
the  mflanimation  ppreada  much  further,  yet  the  iipecific  in  confined  to  thia  baaft,"  ii. 
320  :  .  .  .  *'hut  RtlU  there  i»  a  hardness  peculiar  to  this  pokon  BtirroiiEdrng  the  soreii 
ej^iK'cially  those  upon  the  prepuce.*' 

'  *' Ma«  qnaiido  en  tal  raiemhro  esta  buba  611agtiita  (wound)  majormente  e!  ea  dn 
dolor  y  esta  dura. "  The  Medical  Works  of  Fnuimco  Lopez  tie  ViUitli^lnfa^  tmaalated  by 
ff.  Qtiskoin.     London,  1870,  and  Me4  Times,  I.  c,  p.  200, 


i 


THE   PRIMARY    AFFE€TION.  85 

we  find  especial  mention  made  of  the  harthitu  of  the  ulcer.  J.  de  Tigo  ^  (1503) 
speaks  of  pustules,  "«/to  cuU^mtate  ea§  eircumdanU^^^  and  Petras  Maynardus'  (1506) 
of  **pu4tfilm  indurate''  But  the  following  passage  by  Gabr.  Fallopia^  (1504)  ia 
especially  noteworthy:  **  SubLmunttir  ulcuscula  in  pudendia  callosa^  Tel  fiunt  callci^a 
quffi  inceperant  Quotics  videtJB  sanatam  cariem  et  quod  remanent  calli  circa  cica- 
tricem,  tenete  esse  confirmatum  Gallicum,  ♦  ,  ♦  quoniam  calli  illi  sunt  manifesr 
tissima  et  demonstrantia  signa  morbi  confirmati."  Hence  we  might  with  aa  much 
propriety  speak  of  the  Ftdhpian  induratmi  aa  of  the  Hunter ia^n. 

Until  within  the  last  ten  years,  the  course  of  the  disease 
which  has  just  been  described— namely,  ulcer  at  ioji  cammeneing 
a  few  duys  after  the  infection^  and  later  induration  of  the 
ttlcer — was  supposed  by  the  majority  of  physicians,  mainly  under 
the  influence  of  Ricord's  authority,  to  be  the  ordinary  course^ 
OT,  so  to  speak,  the  normal  one. 

We  sec  how  much  biassed  opinion  and  the  rererence  for  authority  hindered 
ingenuous  inquiry^  when  we  reflect  that  not  only  in  thia  century  have  unprejudiced 
obaervers  like  G.  Babiuf^on  shown  the  induration  to  be  the  most  essential  part  of 
the  primary  affection,  and  that  it  often  precedes  ulceration,  but  physicians  even 
ill  the  sixteenth  century,  aa  was  known  by  Hunter*  too,  were  perfectly  well  aware 
that  the  STqihilHic  ])rimary  lesion  often  made  its  appearanre  only  after  a  con- 
si  demhle  period  of  incubation.  In  thia  connection  the  foUowinj^  passa^^e  from 
Hieronymus  Capivacciiia  *  is  very  interesting :  *'  Quibusdaiii  siraulac  veuere  sunt  usi 
eo  ip«o  die  caries  erumpit ;  nonnnlli  post  coitura  non  corripiuiitur  carie  nisi  post 
80  mut  40  ditis.-'  So  C.  was  well  aware  of  the  period  of  incubatkia  in  syphilia,  and 
distinguished  the  two  courses  pursuetl  by  the  primary  affection  described  aliove^ 
while  Ricord  atill,  in  1851,  made  the  induration  begin  in  three  days,  as  a  minimum. 
Mid  invariably  in  the  course  of  the  first  or  second  week,  and  declared  the  opposite 
▼icwsy  viz.,  that  the  induration  may  precede  ulceration,  and  that  sometimes  the 
chancre  does  not  become  indurated  before  the  third  or  fourth  week  of  its  existence, 
to  be  erroncouR-  Ricord  came  to  these  conclusions  mainly  through  his  experimental 
inoculationa ;  bat  inasmuch  as  these  were  only  made  upon  the  bearers  and  not 
upon  h^thy  sabjecta,  they  became,  of  course,  the  source  of  false  infcj'ences,  not 
only  with  reference  to  the  primary  affection  but  with  regard  to  the  qucstiun  of 
the  inoeulability  of  the  syphilitic  secondary  lesions. 

According  to  Ricord' s  earlier  representations  the  induration 


'  Aphrod.,  L  p.  450.  '  n>id.,  p.  393. 

*  Ibid.,  11.  p.  7S1 ;   see  ako  Ausp^  L  a ,  p.  30. 

•  L.  c^  p.  aid.  •  lu  c,  p.  20. 
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of  a  chancre  appeared  as  a  constant  occurrence  in  the  course  of 
all  venereal  sores  of  the  genital  organs.  But  in  his  letters, 
published  in  1850-1,  a  division  of  the  chancres  was  made  into 
such  as  become  indurated  and  those  that  do  not,  and  to  the 
former  only  was  ascribed  the  power  of  infecting  the  entij'e  body, 
that  is,  of  causing  general  syphilis.  As  to  which  of  these  alter- 
natives should '  take  place  was  referred  to  pure  chance.  It  was 
supposed  to  depend  mostly  upon  the  character  of  the  soil  iji 
which  the  ulcer  develops,  that  is,  upon  peculiarities  in  the 
individual  infected.  Thus  was  the  first  step  taken  towards 
founding  the  doctrine  of  duality  In  syphiUs— in  other  words, 
towards  the  theory  that  syphilis  and  chancre  owe  their  origin 
to  distinct  morbid  poisons. 


The  Doctrines   qf  the  Unity  and  Duality  of  the  Syphilitic 
and  Chancre  Poisons. 

Ph.  Rlcord^  Traits  prat,  des  malad.  yfnfr.,  recherclioa  cnt.  et  eipl^riinoii.  wm  Tin- 
oculaUou.  Paris,  1838.^Lttti"cs  sur  la  Syjjliilis.  Union  M^dicale,  1851,  1853, 
2d  ecL  Paris^  ISSG.^Lefons  eur  Ic  chaDcre,  redig.  par  A.  F(^umi<T,  Paris, 
1858.  2d  cd.,  1800. — Leon,  Bussermu^  Tmitf  des  aflfcctions  de  la  peau^  Byirp 
tomatiqucB  de  la  Syphilis.  Paris,  1852.^ — Clerc^  Du  chancroide  sj])hiliti<iuo 
(Moniteur  dea  Ilopituux),  Paris,  1^54. — CuUerier^  Rapports  ^  la  SociC'tS  diC 
Cliinirgic.  Bulletins,  1855^7.— Jf.  A  Pron^  Du  double  virus  sjphiHtiquc 
Tli&ftc  de  Paris,  185G. —  K  de  Mttk,  On  the  Unicitj  or  Duality  of  the  Virus  in 
Syphilis.  Lancet,  Aug.  2L  1858. — Bldat/,  Exposition  critique  et  ))ratiquo  deft 
nouvclles  doctriuca  sur  la  Syphilis.  Paris,  1858. — Jl^H^t,  De  la  plurality  deft 
maladies  v<5nCr.j  1858.  Etudes  sur  le  chancre  produit  par  la  contagion  de  It 
Syf>hiliB  seeoiidaire.  Archiv*  gCn^r*  de  MCd*,  Febr.,  1859.  Recherchcs  clin. 
et  expSrim.  sur  la  Syphilis,  etc*  Paris  et  Lyon,  1801,^ — V&n  Bdrensprun^f 
Annalen  des  Cbarit^^krankenhauses,  1800.^ — Von  IJndwurm,  Wurzb.  med. 
Zeitsch-,  1802,  B.  lH.,  S.  140.— To?*  Si^nund,  Ueber  Verechiedeoheit  der 
AnsteckungHStofiej  etc.  Wiener  med.  Jahrb.,  1861.  H.  IV*  and  numerous 
articles  in  the  different  Vienna  medical  journals  of  the  years  1860-70.^-P. 
E,  Ffn^drieh,  Uebcr  die  Lehren  vom  Sehanker.  Erkngen,  1801. —  W.  Bofck^ 
Recherchcs  sur  la  Syphilis.  Christiania,  1802, — //.  Kvhiier^  Klin.  u.  experinu 
Mittheilungen  avis  der  Di7rmatolo^e  und  Syphilidologic,  Erlangen,  1864.— il 
Aiis^dtz,  Die  Lehren  votn  syphilit.  Contagium.  Wiun,  1800, — J.  Co^jter  For- 
ster^  Syphilis  and  Chancre.  Guy's  Hospital  Reports,  Series  IIL,  Vol.  XV., 
1809,  p.  159.—/,  Mor^aii^  On  the  Kature  of  tlie  Vencr.  PoisoiL      Med.  Press 
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mud  Circular,  1 871.  Brit  Med  Jour.,  1871,  Yol  I,  p,  H.—F.  J.  Buma&ead, 
On  the  Present  Stale  of  the  Question  of  tlie  Uaity  or  Duality  of  Bjphilig, 
Amer*  Jour,  of  Med.  Sciences,  April,  1873,  p.  321. — M.  Kapmi^  1.  c. 

It  was  Leon  Basserean,  a  pupil  of  Ricord,  who,  in  1852, 
treading  in  the  footsteps  of  his  master,  and  dividing  the  chancres 
into  two  varieties,  the  hard  and  the  soft,  as  Ricurd  had  done, 
tirst  made  the  division  complete  with  respect  not  to  tlieir  form 
merely  but  to  the  sources  from  which  tliey  spring.  Having 
made  inquiry  in  a  large  number  of  cases  of  venereal  disease  as  to 
the  source  from  which  the  infection  was  derived,  he  ascertained 
that  in  everj^  instance  patients  who  had  hard  sores  traced  their 
infection  to  persons  who  were  syphilitic,  tliat  is,  who  still  bore 
evidences  of  primary  or  secondary  disease;  wliile  soms  tliat 
remained  local — simple  chancres^only  produced  their  like  wlien 
traosmitti*d  ;  in  other  words,  only  produced  sores  which  remained 
permaneotJy  local,  with  or  without  suppumting  bnl>oes. 

The  new  doctrine  soon  met  with  support  founded  on  fact, 
especially  from  Clerc,  But  it  was  Ricord  again  wlio,  in  his  lec- 
tures on  chancre  in  1858,  tlirough  the  weight  of  his  anthority 
and  by  his  brilliant  eloquence,  secured  apjiroval  fur  the  new  doc- 
trine and  gave  it  currency.  Ricord  had  meantime  learned  to 
distinguish  the  inHammatory  hardness  of  a  clmncre  from  the 
specific  hardness  of  a  syphilitic  induration.  He  liad  likewise 
ahandont^  the  idea  of  tlie  unity  of  the  two  kinds  of  sores,  and 
accepted  the  doctrine  of  Bassereuu,  in  so  far  as  to  adopt  the 
principle  that  eaeh  variety  of  sore  propagates  ouly  its  own 
kind;  the  soft  chancre  operating  upon  all  alike,  both  hi^aJthy 
and  syphilitic,  but  the  hard  syphilitic  sore  only  upon  the 
healthy.  For  both  he  and  Hunter  had  establisht^  the  fact,  by 
experimental  inoculation,  that  the  secretion  of  the  sypliilitic 
liard  sore  is  not  inoculable  upon  the  bearer  nor  uj^on  others 
already  syphilitic. 

Meantime  the  doctrine  had  received  material  support  from 
numerous  inoculations  of  syphilis  upon  healthy  subjects  (see  ]>. 
42  et  sc^.),  inasmuch  as  in  the  great  majority  of  these  inocula- 
tions it  was  shown  that  a  period  of  incubation  of  some  weeks 
occurs  before  the  appearance  of  the  primary  affection.  On  the 
other  hand,  the  numerous  inoculations  of  Ricord  and  others, 
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With  the  seeretioti  of  soft  chancres,  had  shown  that  in  twenty- 
four  honrs  a  redness  appears^  and  on  the  third  day  a  vesicle, 
which  in  a  few  days  more  turns  Into  an  nicer.  Therefore  it  could 
no  longer  be  supposed,  with  Ricord,  that  infection  with  the 
syphilitic  rims  is  always  followed  a  few  days  after  by  a  chancrv. 
The  ^ypldlitic  poison  has  a  period  if  iacubatian,  the  chancre 
poison  has  not. 

But  in  order  to  account  for  cases  occniring  in  practice^  wher^^ 
a  few  days  after  an  infection,  a  sore  is  formed,  with  all  the  char- 
acteristics of  a  chancre,  but  which  after  the  lapse  of  a  eertak 
time,  begins  to  be<:orae  indurated,  and  is  followed  by  general 
gj'pMis,  the  hypothesis  of  Rollet  (I808)  became  necessary, 
namely,  that  different  poisons  may  be  inoculated  simultaneous! j, 
and  will  be  followed  by  a  complex  result.  Thus  gonorrhcea  and 
cliaurre  may  coexist  in  the  same  individual,  and  both  be  trans- 
mitted together,  and  scj,  also,  with  chancre  and  syphilis.  If  in 
the  latter  case  both  poisons  are  transmitted  at  the  same  pointy 
a  mixed  chancre  is  the  result,  that  is,  them  is  developed  first  a 
chancre,  and  after  a  time,  sometimes  not  until  the  sore  has 
healed,  an  induration  takes  place. 


In  anotber  way,  too,  may  the  action  of  both  poisons  be  evince^i  at  tlie  f 
point  of  tljc  body,  as,  for  instance,  where  chiincre  virus  is  inoculated  upon  an  erkting 
syphilitic  inxlumtiuiu  This  has  \m^n  demon^tratt^d  eii>erimcntaLLj  by  Laroyenn^^ 
Bjisset,  Melchior  Itub<?rt»  and  others  with  positive  results.*  The  cooTcrec  of  thia, 
Yiz.,  inoculation  of  syphilitic  poison  upon  a  soft  chancre,  is  likewise  possible;  bot 
practically  the  ciccasiona  for  its  occurrence  rauM  be  extremely  rare,  inasmuch  9S  per- 
sons who  have  soft  chancres  are  not  so  ready  to  expose  themselves  to  another  infec- 
tion as  those  with  syphilitic  indurationB  which  cause  but  alight  aunoyanoe* 

An  important  question  is,  whether  from  snch  a  mixed  fiore, 
following  a  double  infection,  it  is  possible  to  produce  by  inocu- 
lation upon  a  Ileal  thy  person  another  sore  with  the  same  mixed 
chararters  i  The  possibility  of  transmitting  both  poisons  simnl- 
taneously  was  demonstrated  in  an  ex|3eriment  by  Hebra,*  whic 
however,  was  not  entirely  satisfactory;  for  the  reason  that  bio 
was  inoculated  together  with  the  secretion  from  the  sore^     Thei 


'  LancettauXy  L  c,  p.  74.  *  AmpiUy  L  c,  p.  327, 
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fore  it  reaJly  does  not  prove  that  both  poisons  were  contained  in 
the  secretion,  and  in  this  respect  is  analogous  to  a  number  o{ 

I    the  obsen^ations  made  with  regard   to  vaccination  which  have 

,    been  already  cited. 


I 


Secretion  from  a  soft  cliRncre  was  inoculated  npan  tabeiides  about  the  size  of 
peas,  which  were  acattered  over  the  body  of  a  syphilitic  patient.  Ulcers  foniied^ 
aad  from  this  secretion,  mingled  with  blood,  another  person  was  inocuhitcd.  Two 
days  Inter,  pustules  appeared  at  the  places  inoculated,  which  turned  into  idcers,  one 

of  them  healing  in  four  weeks,  while  the  other  grew  larger  and  became  indurated. 

Sabseqoendj  symptoms  of  general  syphilis  appeared.    (Compare  also  Cose  U.,  on 

In  Germany,  through  the  researches  of  Waller  and  others, 
tlieway  had  already  been  prepared  for  the  new  doctrine,  and  it 
therefore  soon  found  adherents,  among  whom  von  Barensprung 
gave  it  a  more  jjrecise  interpretation,  in  transferring  the  essential 
groimd  of  distinction  from  the  difference  in  the  forms  of  the 
eores  to  a  difference  in  tlie  poisons  to  which  the  sores  are  due. 

In  the  study  of  these  questions  the  mistake  has  always  been 
made  of  generalizing  too  hastily,  and  this  criticism  applies 
especially  to  Ricord.  ThuSj  certain  points  were  laid  down  by 
Mm  as  characteristic  of  the  syphilitic  primary  affection,  wliifh 
failed  to  bear  the  test  of  further  experience,  and  the  same  thing 
happened  again  in  regard  to  the  separation  of  the  soft  cliiincre 
fpotn  tlip  syphilitic  indurated  sore.  Not  only  was  undue  weight 
laid  upon  certain  signs,  whose  recognition  was  always  more  or 
less  dependent  upon  the  subjective  appreciation  of  the  observer, 
as  b  deciding  between  the  hardness  or  softness  of  a  particular 
^^-%  but  other  characteristics  were  affirmed  of  the  ulcers  with 
^w  great  positiveness,  and  from  inadequate  observations.  In 
this  category  belongs  the  assertion,  dating  from  an  earlier  period 
^f  Rirord's  teachings,  that  a  soft  chancre  never  occurs  upon  the 
head,  or,  in  other  words,  an  infection  upon  the  head  is  always 
Mowed  by  an  induration,*  This  question  elicited  considerable 
nnntroversy,  but  was  first  answered  by  means  of  esrperiment  by 
Kollet,  in  1857,  and  by  some  others  later,  and  since  then  by 
Cleans  of  numerous  clinical  observations,  the  import  of  this  tes- 

'  Awpits,  1.  c,  p.  108.    LancermtiXy  L  a,  p.  81, 
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timony  being  that  tlie  head  possesses  no  immunity  with  regard 
to  the  soft  chancre,  the  rarity  of  its  occurrence  in  this  sitnation 
being  solely  due  to  the  infrequency  of  the  occasions  for  trans- 
niitting  chancre  poison  to  tliis  part,  wliile  iBdurations  ma}^  be 
often  produced  upon  the  head  in  consequence  of  tlie  transmis- 
gion  of  syphilitic  poison,  from  secondary  lesions  upon  the  mouth, 
usually  in  tlie  act  of  kissing. 

On  the  other  hand,  the  opponents  of  dualism  have  thought 
that    because  a  single    such    position    had   been    successfully 
attacked,  the  whole  doctrine  might  be  overthrown  in  the  samtj 
way. 

The  principal  point  against  which  the  attacks  upon  the  doc- 
trine of  dualism  are  concentrated  is  the  proposition  that  each 
kind  o/"  sore  propagates  only  its  own  kind.  The  results  of  coa- 
frontations  and  experiraents  are  adduced  in  opposition  to  this. 
Clinical  experiences  are  called  inj  with  instances  where  fre- 
quently nothing  but  soft  chancres  were  found  as  the  source  of 
characteristic  indurations.  Quite  recently  J.  Morgtin '  called 
attf*ntion  to  the  fact  that  in  the  Westmoreland  Lock  Hospital  a 
hard  sore  w^as  scarcely  ever  observed  in  the  female  patients, 
while  in  the  men,  who  had  been  infected  from  this  same  claaa  of 
women,  such  sores  were  by  no  nutans  rare,  and  that  in  certain 
cases,  where  the  infection  could  be  traced  directly  to  its  source, 
he  had  found  a  hard  sore  in  the  man  and  a  soft  sore  in  the 
woman.  We  shall  take  occasion  later  (compare  page  114)  to 
refer  again  to  this  point,  as  Avell  as  to  the  statement,  often  made, 
that  in  a  given  instance  constitutional  syphilis  has  succeeded  to 
an  uudoubt*Hlly  soft  chancre.  For  the  present  we  proceed  at 
once  to  those  objections  w}ii<^h  the  opponents  of  dualism  derive 
from  the  results  of  experimental  inoculations.  These  objei^tions 
are  comprised  in  t\\e  following  propositions,  viz.,  that  by  means 
of  experiments  in  wliicli  the  secn^tions  of  indurated  sores  and 
flat  condyiomata  were  inoculated,  it  has  been  proven  that  th 
syphilitic  virus, 

1.  Contrary  to  the  assertions  of    Ricord   and    von  Baren- 
Bprung,   is  inoculable  both  upon  fJie  hearer  and  upon   ofhen 

^  Brit.  Med.  Jouni,,  1871,  Vol.  I.  p.  04. 
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syphilitic;  but  in  this  case,  almost  without  exception,  a  soft 
chancre  with  all  its  characteristic  marks — absence  of  incubation 
and  inoculability  in  generations — will  be  produced ;  and, 

2.  That  in  rare  cases,  when  inoculated  upon  healthy  sub- 
jects^ it  has  immediately  produced  a  soft  chancre  both  with  and 
without  subsequent  syphilis. 

1.  The  non-inoculability  of  the  syphilitic  indurated  sore  upon 
the  bearer  or  upon  other  syphilitic  subjects  was  regarded  for  a 
time  as  a  cardinal  point  of  distinction  between  this  sore  and  the 
soft  chancre.  Then,  in  consequence  of  Clerc's  researches,*  some 
exceptions  to  this  rule  were  learned.  In  inoculating  the  secre- 
tion of  an  indurated  sore  upon  the  bearer,  Clerc  obtained  a  posi- 
tive result  in  producing  not  an  indurated  but  a  soft  sore.  From 
this  experiment,  joined  to  another  observation  where  a  typical 
indurated  sore,  situated  upon  the  scrotum  and  afterwards  fol- 
lowed by  a  papular  syphilide,  caused  the  production  of  a  soft 
sore  upon  the  skin  of  the  penis  lying  in  contact  with  it,  Clerc 
concluded  that  the  pure,  soft  chancre  is,  in  fact,  the  result  of 
inoculation  from  an  infecting  sore,  that  is,  the  effect  of  the 
syphilitic  virus  upon  an  individual  already  syphilitic.  By  vir- 
tue of  the  immunity  conferred  by  the  disease,  a  syphilitic  per- 
son did  not  acquire  an  indurated  sore  from  a  second  inoculation 
of  the  virus ;  but,  if  the  inoculation  took  at  all,  only  a  soft 
chancre,  to  which  Clerc,  as  Maratray  had  done  before  him,  gave 
the  name  of  ''chancroid.^''  This  stands  in  the  same  relation  to 
the  infecting  sore  as  the  varioloid  to  variola,  or  the  abortive  to 
the  typical  vaccine  pustules. 

Although  these  observations  (to  which  belongs  one  made  by 
Foumier '  in  1856,  who  made  such  an  inoculation  with  positive 
result)  were  somewhat  isolated,  yet  their  numbers  were  increased 
as  soon  as  certain  experimenters  succeeded  in  exciting  syphilitic 
indurations  to  a  copious  secretion  of  pus  by  artificial  means. 
Henry  Lee  *  used  for  this  purpose  savine  ointment,  and  with 


*  L.  o.,  in  Avtpito,  p.  104. 
'  Autpitz^  1.  a,  p.  113. 

*  Brit,  and  Foreign  Med.-Chir.  Reyiew,  1859.    The  Lancet,  1856, 1859-61.    Awpitz, 
p.  310  et  Beq. 
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the  pxis  produced  under  its  irritation  he  and  others  (Mekhior 
Robert,  in  MarseilieSj'  for  example)  succeeded  in  prodiicingupoa 
the  bearers  of  indurations,  without  incubation,  ulcers  which  bore 
the  characters  of  soft  chancres,  and  were  further  inoculable. 
Kubner '  obtained  a  like  result  by  inoculating  the  secretion  of 
flat  condylomata  which  had  been  irritated  with  savine  ointment 
or  powder.  These  investigatorSj  therefore,  succeeded  in  nmkiug 
the  syphilitic  virus  auto-inoculable.  The  greatest  number  of 
inoculations  of  secretion  from  indumted  sores  was  i^erfomied 
by  Boeck  and  Bidenkap'  in  Christiania,  who,  in  their  recent 
attempts  at  curative  syphilization,  employed  only  the  secretion 
of  indurated  ulcers, 

lu  tile  above  experiments  the  secretion  of  soft  chancres  did 
not  come  into  play  at  all,  but  solely  the,  in  some  way,  aag- 
iiiented  secretion  of  syphilitic  primary  lesions,  or  of  later  local 
airuL'tions,  as  flat  coudylomata  or  tubercles,  in  which,  by  means 
of  savine  ointment,  or  even  by  mechanical  irritation,  as  by  a 
seton  (Pick^),  a  profuse  suppuration  had  been  induced.  Can  we 
tln'UiH^  inftM'  that  it  was  the  sf/pJtilitic  tirus  in  these  cases  that 
produced  the  soft  chancres,  which  were  inoculable  in  genera^ 
tions  ^  Certainly  not.  For,  in  the  first  place,  in  this  secretion 
produced  by  irritation,  we  have  to  do  with  a  very  complex  pn> 
dm-t,  wlricli  can  by  no  means  be  regarded  as  ideutical  with 
llie  syithilitic  poison.  It  may,  in  many  instances,  contain  tbe 
sy}>hilitc  virus,  but  its  chief  component  is  pus.  In  the  second  j 
place,  (hrre  aiv  a  numl>er  of  facts  that  go  to  show  that  the 
siH*nMi<^ii  of  a.  ^yphiHfic  local  affection  is  not  at  all  necessary 
to  (lii^  pnvductiim.  upon  a  normally  appearing  portion  of  skin 
ill  a  syivliilitic  subject*  of  a  sore  which  is  inoculable  in  a  series  | 
of  genenidous. 

It  lias  hf^^n  shown,  namely,  that  perfectly  ordinary,  non- 
Kpecitic  pns,  inoculati\i  upon  syphilitic  subjects,  causes  soft 
uli'i^rs  wliicli  may  alst*  be  inoculated  in  generations.     At  Zeissl 


^  Mfiflh.  B^hrri^  NouT.  inute  des  mal  t6ii,,  2  ed.     FftrU,  1861.    Autpi^  p,  315. 
"  AMtp^'tM,  I  0.,  p^  ^%9,  335. 
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suggestion,  Pick  *  inoculated  pus  from  scabies,  pemphigus, 
and  acne  pustules  (which  pus,  when  inculated  upon  the  bear- 
ers of  these  affections  or  other  non-syphilitic  persons,  gave  a 
n^:ative  result)  upon  syphilitic  subjects,  with  the  result  of  pro- 
ducing soft  sores  from  which  still  other  inoculations  could  be 
made.  Kraus  and  Reder  obtained  with  the  pus  of  scabies,  and 
Heniy  Lee  *  with  pus  from  a  non- syphilitic  cliild,  the  same 
result.  Therefore  it  appears  that  the  skin  of  syphilitic  indi- 
Tiduals  possesses  a  marked  vulnerability,  a  peculiar  aptitude  to 
become  inflamed  when  acted  upon  by  irritants.  We  find  this 
peculiarity,  too,  in  many  individuals  who  are  not  syphilitic. 
Every  physician  has  met  with  such  persons,  in  whom  the  most 
trifling  injury  results  in  suppuration.  Moreover,  this  suscep- 
tibility of  the  skin  to  irritation  is  by  no  means  unifonn  in 
STphilitic  subjects  (Berkeley  Hill,*  Bidenkap).  It  remains  to  be 
seen  if  in  the  syphilitic  subjects  manifesting  this  disposition,  a 
more  simple  irritation,  continued  for  some  length  of  time,  as  the 
introduction  of  clean  needles,  for  instance,  or  electricity,  is  not 
likewise  capable  of  producing  sores  similar  to  the  soft  chancre. 

Here  evidently  belong  the  results  obtained  by  Michaelis,*  by  cauterization  of 
**UidoUnt  huboes^^  with  Landolfi's  caustic  paste,  and  inoculation  of  the  pus  formed 
ifter  separation  of  the  slough.  Pustules  followed  without  a  period  of  incubation. 
Only  one  of  those  so  treated  became  undoubtedly  syphilitic,  that  is,  had  secondary 
lymptoms.  In  this  instance  the  communication  of  the  pus  to  a  healthy  subject 
night  possibly  have  produced  a  mixed  result. 

The  last-mentioned  experiments  did  much  to  deprive  the 
^  vims  of  the  soft  chancre  of  its  alleged  specific  character.  But 
there  still  remained  the  notion  that  there  must  be  a  syphilitic 
SOU  for  it  to  originate  in,  ulceration  having  been  first  excited  in 
the  former  by  means  of  the  inoculation  of  various  purulent 
secretions.  But  quite  recently  Kaposi*  has  published  certain 
investigations,  the  results  of  which  divest  the  soft  chancre  of  its 

»  Zdsd,  Lehrbnch,  B.  I.  p.  176. 

•  Med-Ghir.  Transactions,  1867.     Lancereaux,  p.  88. 

»  L.  a,  p.  256. 

^AtupiU,  1.  a,  p.  807. 

*L.  o.,  pp.  47  and  67. 
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specific  cliaracter  completelyj  and,  should  they  be  snbstantiaH? 
contirmed  hereiifter,  the  doctrine  of  the  identity  of  the  sypliihtic 
and  chancre  poisons,  or  even  of  a  relationship  between  them^  will 
lose  its  principal  support.     Kaposi  says  : 

"  My  own  eiperiaicrits  have  taught  me  tlmt  non-STphilitlc  pus,  such  as  we  find 
in  acne  and  scabies  pustult^  in  mni-sypbilitic  persons,  when  inoculalt^d  upon  the 
be^rcr^  aa  well  as  upoe  other  non-syphilitic  persons,  produces  pustules  whose  pm 
jjrovcs  to  be  inoeukble  in  generations;  that  loss  of  sulistance  was  caused  by  the 
pustules,  which  healed  by  cicatrization,  and  that  with  tlie  incrciise  in  the  numlier  of 
pustules  produced  by  the  inoculations  the  contagiousness  of  the  pas  dimtni&bed, 
and  finally  became  quite  extinguiahed." 

These  non-specific  inocnhited  ulcers  had  therefore  all  the 
characters  of  the  soft  chancre.  Kaposi's  results^  which  go  far 
beyond  those  obtained  by  Pick,  are  analogous  to  the  resoltii 
which  L.  Yidal '  has  recently  obtained,  in  inoculating  pus  from 
ectliynui  pustnl*\s  in  typhoid  fever  and  ecthyma  simplex.  This 
pus  was  found  to  be  anto-inoculable,  and  that,  too,  in  three  or 
four  generations  of  pustules ;  but  it  was  not  Inoculable  upoE 
healthy  persons,  only  ujmn  the  bearers. 

So  long  as  its  corroding  cliaracter  and  the  inoculability  in 
generations  are  accepted  as  the  decisive  characteristics  of  the 
chancre,  we  must  admit   the  ulcers  produced  by  Clerc,   Lee, 
Bot.vk,  as  well  as  now  those  of  Pick  and  Kaposi,  to  have  been 
soft  chancres.     The  necessary  conclusion  then,  is,  that  the^<?/^^ 
of  the  soft  chancre  may^  under  certain  circumstances,  be  pro- 
duced de  novo  without  the  intervention  of  the  sf/philitic  viruSf    || 
while  the  syphilitic  }K>ison  propagates  itself  only  in  one  contin- 
ued scries.     Hence  the  chancre  poison,  or  whatever  in  the  above 
ex|ierinients  produced  the  chancre-like  pustules,  cannot  even  be 
compared  with  the  syphilitic  poison,  to  say  nothing  of  regarding 
them  as  identical.     As  implied  in  what  lias  been  already  said, 
and  as  was  assumed  In*  Rollet,  and  confirmed  through  exp 
ments  by  Kubuer,*  it  is  the  pus  to  which  the  irritant  propel 
that  generates  the  ulceration  p4?rtains ;    and   according  to  tj 
scmrce  and  mode  of  its  origin,  as  well  as  according  to  the  suscep 

'  Annales  d«  Dermatologie,  1S73,  No.  5.     Bet  in  Gazette  hebdomad.,  1873,  Na  45b       . 
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tibilitj  of  the  individual  affected,  will  the  pus  possess  and  evince 
tlijs  property  in  greater  or  less  degree.  Whence  the  pus  derives 
this  property,  in  what  it  consists,  and  why  all  pus  does  not  pos- 
sess it  alike,  are  questions  not  yet  solved, 

Whether  the  soft  sores  w^hich  can  be  produced  in  syphilitic 
persons,  either  by  means  of  true  sj^hilitxc  secretions  (to  which 
belong  purulent  vaginal  secretions  In  syphilitic  subjects,  accord- 
ing to  John  Morgan)  or  by  means  of  non-specific  pus — in  other 
words,  whether  the  chancroid  of  Clert\  when  communiccited  to  a 
healthy  person^  is  capable  of  producing  syphilis,  or  only  local 
sores  w^hich  remain  soft  and  are  further  inoculable,  has  not  beeti 
IX)sitiveIy  determined.  Up  to  the  present  time  but  two  experi- 
mental  observations  have  been  made  w^ith  regard  to  this  point, 
and  these  with  contrary  results.  They  are  described  by  Eiden- 
kap/  and  are  the  following ; 

Case  I.^ — A  young  womnn^  admitted  for  vaginal  and  nrethral  blennorrhcca,  Oct 
%  1862,  out  of  curiasity  inocuiated  heraelf  by  means  of  a  needle  witli  the  pus  from 
artificial  sor^  iu  a  patient  who  was  being  treated  by  sypliiJization.  These  artiticiul 
Bores  sprang  originally,  thoupfh  conducted  through  many  generations  since,  from  an 
Infecting  »ore  which  had  been  inoculated  by  Bidenkap. 

A  few  days  after  the  inoculation^  according  to  the  patient^a  statement,  tliere 
jcsolt^d  a  pustule,  which  turned  afterwards  into  an  ulcer  that  lasted  for  two 
months  This  produced  another  in  its  vicinity;  both  healed  without  leaving  indu- 
rated scars  or  enlarged  glanrls,  and  were  not  followed  by  corLstitutional  syphilis. 
One  and  a  half  years  later  she  acquired  syphilis  through  a  fresh  sore  upon  the 
genitAla,  which  was  obtained  in  the  usual  way. 

Chsm  n,— A  young  woman,  affect4?d  with  eczema  of  the  forearm,  who  had  never 
gnflfered  from  venereal  affections,  inoculated  herself,  like  the  jirevious  patient  out 
of  caprice,  with  eighteen  chancres,  to  which  ivere  added,  since  tlie  manner  of  their 
origin  was  at  first  uncertalDj  twelve  otherSj  inoculated  from  the  first,  in  order  to 
tttt  their  character.  The  sores  from  which  she  had  inoculated  herself  likewise 
qirang  originally  from  the  secretion  of  infecting  sores,  which  secretion,  however, 
bftd  jMSsed  through  many  generations  and  individuals. 

The  pustules  became  trausformed  into  tolerably  large  ulcers.  Two  of  them  felt 
somewhat  hard,  but  in  most  of  them  there  was  not  a  trace  of  induration.  At  a 
little  distance  from  certain  of  the  sores,  a  small,  somewhat  tender  glandular 
enlargement  could  be  felt  January  27th.  All  the  ulcei's  healing.  Two  of  the 
largest  were  seated  upon  a  hardish  swelling,  wldch  was  pretty  well  defined,  and 

^  Wiener  med.  Wochfn&ohr.,  186fl,  Ko.  84    AuspiU,  1.  c,  p.  230. 
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felt  like  the  half  of  a  little  sphere.  Four  others  were  somewhat  hard,  but  thdr 
hardness  was  not  so  sharply  defined. 

February  17th.  Slight  symptoms  of  fever  appeared,  and  there  was  redness  of 
the  fauces,  with  whitish  exudation  upon  the  left  tonsil  and  over  a  part  of  the 
Yelum.  She  was  ordered,  internally,  chlorate  of  potash,  and  in  a  few  days  all  the 
symptoms  had  disappeared.  The  exudation  upon  the  tonsil  reappeared  seyeral 
times,  but  always  went  away  again  without  treatment.  At  the  end  of  February 
and  the  beginning  of  March  she  had  some  derangement  of  digestion  and  hysterical 
symptoms ;  meantime  the  ulcers  healed  and  left  behind  bluish  or  browniBh  scars; 
those  of  the  two  most  markedly  indurated  ulcers  were  somewhat  hard. 

April  23d.  In  the  right  axilla  a  swollen  gland  could  be  felt,  as  large  as  a  hazel- 
nut, which  was  hard,  movable,  and  not  tender.  April  24th  there  appeared  upon 
the  abdomen  several  isolated  pustules,  as  large  as  a  flax-seed,  with'  red  areola. 
Besides  these,  no  other  symptoms  of  syphilis.  On  the  29th  the  pustules  had 
increased  in  size  and  number;  the  largest  were  nearly  the  size  of  peas,  with 
depressed  centre,  and  the  region  about  was  bluish  and  somewhat  swollen.  One  or 
two  glands  were  also  perceptible.  Inoculations  from  the  pustules  gave  a  negative 
result.  Several  more  of  them  appeared  upon  the  back  and  breast,  and  she  com- 
plained of  headache,  especially  towards  evening.  In  the  course  of  some  days 
these  symptoms  vanished,  the  pustules  dried  up,  and  the  patient  appeared  quite 
well. 

One  month  later,  that  is,  five  months  after  the  inoculation,  as  no  new  symptoms 
appeared  she  was  discharged  as  recovered. 

Now  in  the  first  of  these  cases  the  result  of  the  inocnlation 
was  simply  local ;  in  the  second,  however,  the  course  was 
exactly  what  it  would  have  been  after  the  inoculation  of  two 
poisons  ;  that  is,  what  is  required  by  the  hypothesis  of  the 
mixed  chancre.  Induration  followed  the  ulceration,  which  be- 
gan at  once,  without  a  period  of  incubation,  and  later  came  the 
general  syphilis.  The  phj^sicians  who  observed  the  symptoms 
developed — Boeck  and  Bidenkap — did  not  regard  them  as  syphi- 
litic' Kobner,  on  the  other  hand,  also  an  opponent  of  dualism, 
recognizes  them  as  such  unconditionally.' 

But  the  statement  that  the  syphilitic  sore  is  not  inoculable 
upon  the  bearer,  has  been  subjected  to  a  still  further  qualifica- 
tion. Not  only  have  soft  chancres  been  produced  in  inocula- 
tion experiments  upon  syphilitic  persons,  but  in  some  instances 
the  inoculation  of  syphilitic  secretions  upon  a  syphilitic  subject 

AuftpiU,  L  c,  p.  239.  «  L.  c,  p.  77. 
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has  been  folloiced  hy  tlte  development  of  a  papule^  after  the 
lapse  of  a  considerable  {from  three  to  four  weeks)  period  of 
incubation. 

The  cases  which  bear  upon  this  point  were  all  observed  by 
Bidenkap '  and  Boeck.     They  are  the  following  : 

Case  I. — O.  C,  who  had  never  before  had  constitutional  syphilis,  came  into  the 
hospital  on  the  26th  of  August,  1861,  with  a  slightly  indurated  ulcer  upon  the 
orifice  of  the  urethra  and  two  erosions  upon  the  left  labium.  From  tlie  ulcer  in  the 
commissure  the  skin  of  the  thigh  was  artificially  inoculated.  For  thu  fiist  fourteen 
days  nothing  further  was  noticed  at  the  inoculated  place,  and  consequently  no 
further  examination  was  made  of  the  patient  until  the  27th  of  September.  Tliere 
now  appeared  at  the  point  inoculated  an  ulcer  of  the  size  and  sliape  of  a  split 
almond,  which  was  seated  upon  a  deep  and  extensive  induration.  This  had  there- 
fore taken  fourteen  days  at  least  to  develop,  and,  according  to  the  patient's  state- 
ment, nearly  three  weeks.  Tlie  ulcer  having  healed,  the  patient  was  discharged 
upon  the  14th  of  October,  but  returned  February  22d,  1862,  with  the  symptoms  of 
constitutional  syphilis. 

Case  IL — J.  S.  entered  the  hospital  January  3d,  1863,  with  an  eroded  well- 
marked  induration  in  the  retropreputial  fold,  slight  swelling  of  the  inguinal 
glandi).  but  presenting  otherwise  no  symptom  of  syphilis.  The  disease  had  been 
contracted  towards  the  middle  of  December,  and  the  girl,  from  whom  he  acquired 
it,  was  admitted  into  the  hospital  December  10th,  1862,  with  moist  papules  upon 
the  genitals.  On  the  9th,  10th,  and  11th  of  January,  inoculations  were  made  upon 
the  side  of  the  thorax,  with  the  secretion  of  the  chancre,  but  without  any  immediate 
effect 

January  12th,  pulv.  sabinoe  was  strewn  upon  the  chancre,  and  by  this  means  in 
a  few  days  a  copious  suppuration  was  induced.  The  pus  thus  o])tained  being  inocu- 
lated in  the  left  side  of  the  thorax,  caused,  at  first,  only  little  pustules,  wliicli  soon 
dried  up;  but,  January  17th,  an  inoculation  made  from  this  pus  produced  a  large 
pustule  surrounded  with  a  red  areola,  wliich  in  a  few  days  turned  into  an  ulcer.  An 
inoculation  performed  on  the  24th  of  January  had  the  same  result.  Fel^ruary  5th. 
"  The  artificial  ulcers  are  healing.  At  the  places  where  inoculations  were  made  upon 
the  9th  January,  and  the  days  following,  only  pale  red  ])a])ulcs  are  to  be  seen.  At 
the  plac?  that  was  inoculated  upon  the  9th,  the  papules  are  of  the  size  of  a  pea,  at 
the  other  places  smaller.  At  those  made  on  the  12th  they  are  the  size  of  pin-heads. 
Tliese  papnles  were  seated  regularly  in  threes,  at  the  ])0]nts  inoculated,  and  at  j)laccs 
even  where  it  was  supposed  the  inoculation  liad  failed.  Tlie  papules  increased  daily 
in  size,  became  more  prominent,  were  surrounded  by  a  red  areola,  were  themselves 
of  a  more  livid  color,  and  finally  showed  at  the  top  a  commencing  desquamation.'* 

On  the  9th  of  February  a  small,  movable,  hard,  not  tender  gland  was  discovered 


Wiener  med.  Wochenschrift,  1865,  Nos.  31-34.     Aufip'h.  p.  321. 
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above  the  largest  of  the  papules  mentioned.  The  Hth  of  February  a  flliglit  roteolA; 
later,  moist  papules  on  the  scrotum  and  erosions  in  ihu^  mucous  membraiieuf  ^ 
pharynx.     Expectant  treatment,  i 

**  For  some  weeka  the  papules  increased  in  size,  the  scabs  became  thicker,  lad 
on  the  22d  of  Feiiruary  the  oldest  were  covered  with  a  thick,  reddiah-hrown  ksK 
which,  upon  being  removed,  revealed  a  dark  red,  slightly  moist  surface;  AjkiI 
32d.  The  3cahs  had  fallen  off  and  the  papules  were  somewhat  flatttr  and  of  i 
browner  color.  The  longest  Imd  a  diamyler  of  from  thr«e  to  four  lines.  Fntm  the 
indolent  glandular  swelling  in  the  right  side  of  the  tUorax»  a  hard  cord  could  kdii- 
tinctly  felt  extending  upwairds  to  the  next  gland,  which  was  likewise  enlai]^  iud 
from  this  another  cord  led  as  far  as  to  the  axilla,  where  it  was  lust  in  a  hrgt,  stm^ 
what  movable  glandular  swelling.      Brown -colored  spots  were  left  by  the  p*pol«i. 

Case  HI. — A.  A.  was  admitted  January  5th,  1803,  with  a  sore  on  the  collm 
glandis^  seated  upon  a  cartilaginous  indumtion.  In  both  inguinal  regions.  l«l 
especiiilly  the  right,  hard,  swollen  gliinda.  Infection  about  five  weeks  hefore; 
according?  to  patient's  statenient,  there  were  small  erosions  in  the  aituation  of  tlie 
Bore  eight  days  before.  With  thii  scanty,  thin  transparent  secretion  which  ocmld  bt 
scraped  from  the  moist  surface,  inoculations  were  made  upon  the  thorax  on  the  ^h 
of  Janufiry,  and  every  acconfl  day  afterwards.  January  25th,  as  no  effect  KU 
observed  at  the  inoculated  ]>lacc8,  pulv.  sahina*  %vas  strewn  upon  the  ulcer,  utd  tk 
purulent  secretion  tlierifby  produced  ^vas  inoculated  upon  the  arm,  which  cansedr 
utJoii  the  Si^tli  of  January,  characteristic  pustuk^s,  which  were  inoculable  in  lea 
generations  upuu  the  bearer  and  otlier  patients. 

*'  In  the  lai^t  few  days  pale-red  pa)iulc\s  had  made  their  tippearance  at  the  plaee* 
first  inoculated,  thoai*,  namely,  from  the  0th  to  the  13th  of  January.  On  tbe  29tb 
those  inoculated  upon  tht;  9th  of  Jaimary  had  readied  a  diameter  of  two  lines.  On 
the  sjitiie  day,  traces  of  a  commencing  roseola  were  observed.  The  cervical  gUoiii 
were  also  enlarged.'' 

Felu uary  ad.  Papules  were  forming  at  all  of  the  points  inoculated.     They  fol- 
lowed the  same  course  as  in  the  preceding  case.     The  resolutiou  began  towardi 
end  of  3IarclL     On  the  Gth  of  Jlurch,  the  patient  was  attacked  by  a  diffuse  crysij 
which  proceeded  from  one  of  the  artificial  chancres  up(m  the  left  arm.     During 
intercurrent  affection,  whic^h  laj^ted  one  we^k,  all  the  aitificial  sores  dried  np, 
papuleH  became  even  with  the  surface  of  the  skin,  and  looked  finally  like  broi 
macuhe.     Aflerwanls,  when  the  erysipelas  had  dii*ap|>earedH,  the  papules 
again  elevated. 

'*  April  22.  The  ftdlowing  was  noted  :  For  aevenU  weeks  the  indolent  glandokr 
Bwellingy  have  been  perceptible  alungthe  border  of  the  mus.  pcctor.  majors- 
point  the  coiUit'Cting  lymphatic  vessel  can  be  felt  as  a  hard  cord.     In  the 
groups  of  similar  enlarged  glands  are  felt." 

CaseIVJ  — P,  A.  R  entered  the  hospital  Frliruary  22d,  18B7,  with  an  im. 

'    W.  T*tifek\    Ueber  syph.  Infectionsweiscn,  etc,    Archiv  IClr  l>ermatol.  un^ 
ilia,  L,  1800,  2,  p.  177. 
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I  of  the  corona  glandis.     Inoculations  made  with  pus,  obtnined  by  aprinkljDg 

powder  over  the  uker.     March  23d.  No  tffcct  jet  observed^     Miirch  25th. 

olik     Maj  23d.  At  the  point  of  the  ttst  inoculations  eight  papular  elevationB 

,  browniah-red  color,  and  desquamating.     How  long  ihey  bad  bt'en  there  cannot 

^•toted,  since  the  places  had  not  been  examined  for  some  time.     June  17th,  they 

,  disappeared. 

Cabic  V. — A  patient  had  connection  for  the  last  time  six  weeks  before  admia- 
9n  to  the  hospital,  and  a  few  days  before  his  entrance  (Octoher  3d),  had  noticed 
iU  excoriation  upon  the  glaua  penis,  and  inner  surface  of  the  prepuce.  Indu- 
I  not  perceptible.  Inguinal  glands  on  the  left  side  somewhat  swollen.  Inocu- 
aons  were  made,  sometimes  daily,  sometimes  on  alternate  days,  but  did  not  appear 
take.  NoYembcr  3d.  JIarked  induration  and  profuse  suppuration.  Inoculation 
the  i>U3  upon  the  bearer,  as  well  as  upon  other  syphilitic  sulijects,  caused,  in  two 
,  Ijpical  pustules.  Effjinmnff  fyf  Ntwemher,  roitolu,  ''At  the  same  time  tbe  red 
on  tbe  breast,  which  bad  remained  from  the  inoculations  of  the  first  three 
,  which  appeared  to  b:ive  failed,  Imving  meantime  somewhat  increased  in  nrea, 
,  to  rise  above  tin.-  skin  and  rapidly  developed  into  papules,  or  ratber  into  tuber- 
'  elevations  ot  a  bright  red  color,  and  as  large  as  aniall  peas.  Tlie  largest  bad 
reloped  from  the  oldest  im^culations,  made  at  tbe  beginning  of  Oct<tl)er.'' 
Besides  these,  several  othi^r  such  cases  have  been  observed  in  the  last  few  years 
I  Christiania,  and  some  of  them  are  briefly  rci>orted  by  Bocck.^  In  two  cases  the 
was  exactly  like  that  in  tbose  which  we  have  giv(*n  in  detail ;  in  a  third  tbere 
this  difference — that  the  patient  bad  already,  when  the  inoculatione  were 
began,  tnbercnla  mucosa  genitalium  et  ani.  In  this  instance,  also,  jmpnlrM  were 
formed  in  the  sitviatitin  of  tbe  inoculations;  Iml  th^fi  Im^uhttumn  were  not  mmh'  with 
ik^  m^cretioH  of  th^  indurated  chanrrf,  hut  frmn,  a  ptotttdf  wliich  hatl  l>een  produced 
by  inoculation  of  its  secretion.  Moreover,  the  case  is  not  very  full?  or  clearly 
reported,  particularly  with  regard  to  the  cbronology  ;  it  is  not  stated  wiietber  or 
when  the  roseola  appeared,  and  with  regjird  to  tbe  *' papules''  nitrntioned,  it  is 
remarkable  to  aee  the  statement  made  that  reinoculations  wi^re  madti  from  the«e. 
The  case  is  in  many  resi>ccts,  therefore,  imique. 

We  sliall  recur  to  these  very  iraportatit  cases  elsewhere  ;  for 
the  present  let  tliem  merely  seiTe  to  show  thtit  real  sypliilitic 
rims*  that  is,  the  scanty,  thin,  tmnsparent  secretion  of  :in  indu- 
ration, when  hioculated  upon  the  bearer,  has  r<\illy  a  quite  differ- 
ent effect  from  that  produced  by  the  abundant  purulent  discharge 
which  is  excited  in  the  sore  by  means  of  artificial  or  other  irrita- 
tion- Tliese  cases  also  show  the  rashness  of  denying  absolutely 
the  proposition  that  the  syphilitic  poison  is  inoculable  upon  a 
subject  who  idready  has  a  syphilitic  sore,  or,  as  Ricord  calls  it, 

'  Ih.,  B.  lY.,  1872,  p.  491. 
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an  "infecting  chancre/'  in  other  words,  denying  that  thPTP  raay 
be  a  imiUiple  syi^hilitic  primary  affection.  It  should  be  well 
observed  that,  with  a  single  exception,  in  all  those  caa*s  in 
which  a  se(^ond  inoculation  of  the  \inis  produc»»d  its  usual  nffr^rf 
after  the  syphilitic  primary  affection  had  already  been  drv-J 
oped,  this  inoculation  was  made  before  the  disease  had  y 
grossed  so  far  as  to  involve  the  whole  organism.  In  tiot  m^  ' 
the  more  carefully  reported  cas<?s  liad  a  longer  period  thasi  ^x 
weeks  elapsed  from  the  time  tlie  disease  was  contracted. 

It  has  been  urged  as  a  serious  objection  to  the  doctrine  of 
dualism, 

2.  That  in  experimental  inocidations  with  the  syphilitic  poi- 
son upon  health}'  sul>jeetSj  ulcers  liave  sometimes  resulted,  with- 
out  a  period  of  incubation^-so/Z  chaneres  therefore — which  i^^« 
eitJfir  fifJhiwed  luf  sjiphtlls  or  remained  as  local  affections. 

The  experiments  which  are  alleged  in  support  of  this  state- 
ment are  meagre  and  inconclusive.  In  fact^  but  a  single  experi- 
mental observation  has  been  found  which  might  be  cited  t»' 
an  ins(;nic(*  of  sy]>hilitic  tninsmission  under  the  form  of  a  soft 
f*ha!icr(\  with  snbsi'quent  constitutional  sj^ihiliSj  notwithstand- 
ing the  assertion  that  such  instances  are  clinically  of  very  cofB* 
mou  oi^cuireiu'r.  This  observation,  therefore,  mnst  be  henJ 
rt*l!»ftnL 

l>unielssen  '  of  B*^rgen,  who,  with  the  idea  of  thereby  benefit- 
ing the  Norwrgiau  l**prosy  ^Spedalskhed),  treated  a  number ot 
It » pr rs  1  »y  sy  J 1  h  i  1  i  za  t  i o n , 

liH»r«liit^xl  A.  J.,  ^  man  thirty  years  of  age,  wlio  \md  never  had  sjphHis,  viAl 
intvttrr  from  a  bstnl  rhjtncn\     This  nmn  hud  prcvioush';  during  five  months,  b« 
inonilatod  with  thi^  jnts  ^f  soft  cliarrcres  without  ronstitutiomil  syiwptoms  hiniij 
«hinvn  IhtMHsoh-x's.     Fmiu  April  23th  unti!  the  middle  of  September  he  had  hud : 
t^hnnrn*^  After  ^^Oi*  imx-uliilioii!^,  and  hy  the  middle  f»f  Septeral>er  had  appan 
neipnhHl  immunity.     0\\  the  5Sth  of  S^ptomlKT  he  w«s  inoculated  with  new  miiti 
from  a  rhanert*  whieh  biter  Invanie  indunited.    In  three  day*:  a  rharacteristic  |— ^'^ 
ih^vtlopetl,  and  with  pus  fn>in  this,  inonilations  were  continued.     But  it  wi 
piiwibb^  to  prtniuw  »  few  small  pustules.      In  a  slrort  time  the  immutut;  wii 
pb'tts  \\\\k\  n!  tht'  radof  CX'tobcr  till  the  uleeis  hadhenled.    NoTember  15th, 

*  IVntni^Ue  khnik.  185;^,  p,  3:^     Btkrtnd'^  SjphilidolGgie^  B.  m.,   1861,  p. 
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ipon  tbe  right  leg,  where  one  of  the  former  ulcers  had  been,  broke  open  again,  and 
^  tlie  ootirse  of  eight  days  an  ulcer  had  developed,  of  oblong  shape,  with  sharp 
^^€8  ami  uneven,  hut  not  very  deep  base,  which  yielded  a  scanty,  thin  secretion. 
lUt' region  alwut  was  red,  very  hard,  and  rather  tender  on  piessure.  Tbe  inguinal 
gbwcUof  the  corresponding  side  were  swollen  but  indolt^nt.  **  Tbe  idcer  healed 
wider  wann  fomentations  by  the  middle  of  December;  the  scar  was  soniewhut  hard 
without  my  noti dng  it  particularly,  since  I  did  not  iipprehend  any  accident" 

January  5th,  1858,  an  exanthem  U[)on  the  scrotum,  Bcgiuning  uf  February, 
manifest  symptoms  of  constitutional  syphilis,  ulcers  in  the  tluroat,  etc.  He  was  now 
ilfpluliwd  once  more,  and  this  time  with  success 

I  We  are  obliged  here,    with  Auspitz,   to  suppose  that  the 

ptieEt  acquired  syphilis   through   tlie  inoculation   which  was 

ml»^  Sept.  28tli,   for  there  is  not  the  least  ground  to  support 

kn'ck's  asi^uinption   that   it    was   iu   consequence   of   tlie   first 

tempt  at  syphilization.     The  most  difficult   fat^t  to  exi>lam, 

torn  the  standpoint  of  duahsmj  is  tliat  a  pustule  was  developed 

iy  three  days  after  the  inoculation  of  secretifm  from  a  Imid 

icre.     We  might  assume  that  there  was  an  infection  with 

Wtl  poisons,   the  chancrous  and   syphilitic,    but   too   little   is 

ki  I'egarding  the  source  from  which  the  inoculated  matter 

taken  to  fully  justify  such  an  assumption ;  neither  ari^  \vv 

stilled  in  assuming    that    the   lancet    used   wiis   soilerl   wirli 

icroas  matter,  though  it  may  be  presumed  that  the  incHMila- 

ODwas  made  with  the  same  lancet  that  was  used  in  the  jire- 

io^aa  case,  since  Danielssen  believtHl  at  the  time  that  he  was 

tog  matter  from  a  soft  chancre.     But  tin*  probability  is,  that 

affection  from  wiiich  he  took  the  matter  was  suppurating 

pMi?u_Jy  on  account  of  its  being  in  a  state  of  abnormal  irrita- 

feu :  for  it  has  been  already  sliuwn  tliat  such  cni^ious  luirulent 

iisthiu-ges   are  capable  of  exciting  ulceration.     Moreover,    the 

production   of  pustules,   or  inflammatory  local   numifestations 

rfrliout  incubation,  after  the  inoculation  f)f  rc^al  sf/plu'liiic  .sf^cre- 

'ons  upon  healthy  persons  is,  after  alb  not,  a  very  rare  occur- 

rnce. 


one  case  of  Vidars,*  after  inoculation  of  the  secretion  of  a  pustule,  due  to 
Qstitutional  syphilis,  an  inflammation  appeared  at  the  place  inoculated  on  the 
ry  day  of   the  inoculation,  with  suppuration  and  ulceration,  which  healed  in 

^Auspitz,  L  c,  p,  151. 
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about  fourteen  clajs,  ti>  be  succeeded  thirty-four  days  after  the  inoculation  ^tb  i 
fresh  development  of  pustules,  which  was  followed  by  constitutional  sypliili*  b 
this  instance  purulent  secretion  waa  used  in  the  inoculation,  and  the  person  iaoca- 
lated  aeema,  moreoTer^  to  hare  been  especially  disposed  to  auppu rations,  for  tfat 
local  appearances  that  followed,  after  a  rather  long  period  of  incub&ticm,  tho 
assumed  the  form  of  pustules. 

Furthermore,  there  have  been  a  number  of  instances  where 
persons  who  had  never  had  syphilis  were  inoculated  with 
nndoiibti^dly  sj^philitic  secretions,  and  the  result  was  the  pro- 
duction of  merely  local  evidences  of  irriiation^  vaning  from 
insignificant  pustules  to  plia^edenic  ulcerationSj  without  any 
symptoms  of  general  syphilis  following. 

Among  the  experiments  of  the  nnonymous  physician '  of  the  Palatiiuttiv  there 
arc  three  iu  whicli  the  inocuhitiMl  places  Ijccame  at  once  inflamed;  two  of  tbes 
hcnh'd  after  HUppu rating  for  from  eight  to  ten  days;  in  the  third,  pustules  filled 
with  suniotis  pus  appeared  in  four  places  two  days  after  the  inoculation.  On  Uift 
following  day  they  l>ecame  confluent,  and  were  accomjianied  by  violent  inflamtni' 
tion  of  the  surround iug  ceilidar  tissue;  f»n  the  sixth  dny  a  slough  formed,  Non^ 
of  the  three  cases  were  followed  by  constitutional  symptoms 

Whether  theso  pustules  and   ulcers  had  the  character  of 

soft  cIuincreB,  witli  regai-d  to  further  inoculability,  was  a  pouit 
not   tf^Bted.     Tln^  test  was  applied,  however,   in  the  follow 
case  of  Boerk's  :  * 

A  woman  suffering  from  chronic  eczema,  who  had  never  had  syphilid,  had 
treated  by  B,  by  syphilization  (i.^.,  inoculation  of  soft  chuncrea).     Upon  a  relapiti 
of  the  eczema,  Ave  years  afterwards,  she  w^ms  to  have  heen  syphilized  again. 
at   B/s  dt'sire  .she  was  inoculated  by   Bitlenkap  with  the  secretion  of  a  charafi-1 
terit^tic  Irard  chancre  (whether  after  it  had  been   excited  to  profuse  suppunaticm 
or  not*  ift  n<Jt  stated).     There  resulted  large  pustules  with  quite  superficial  ulcd*- 
tion.     The  pus  from  these  took  in  only  three  generations,  and  afterwards  only 
produced  abortive  pustules.     General  ayphilu  did  not  oemr. 

In  this  case,  as  well  as  in  the  tln-ee  previous  ones,  I  think 
that  we  must  assume  that  the  peculiar  result  of  the  inoc 
tions  is  to  be  asciiht^d  to  a  constitutional  peculiarity  in 
individuals,    and    that    through    the   suppurative    action 
occurred  the  syphilitic  virus  w^as  destroyed.     Moreover,  s 


^  Vid.  Table  on  p.  70.  » Ampit^,  L  c,  p.  182. 
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posing  that  Bidenkap  inoculated  the  secretion  of  a  hard  sore 
rhich  bad  been  artilieially  irritated,  it  is  a  question  whether  the 
'sypliilitic  poison  may  not  have  been  too  much  diluted  with  the 
pus  to  take  effect. 

Final!},  there  are  a  number  of  cases  on  record  where,  after 
experimental  inoculations  of  the  syphOitic  poison  upon  healthy 
subjects,  the  usual  loeal  .sj/mj^foms  appeared  after  a  eon- 
tiderable  period  of  inctibatioii^  and  yet  no  general  infection 
occurred. 

The  first  case  of  this  sort  was  olieerved  by  von  Hinecker.'  A  l>oy,  twelve  years 
of  age,  who  was  suffering  from  t^horea,  was  inocuiaU^d  3Iarch  17th,  1852,  upon  a 
blistered  spot  on  the  Ijack,  with  pus  from  a  primary  lesion,  which  was  covered  with 
a  acab  and  had  likewise  been  protlucetl  by  artificial  inoculntion.  In  twenty-sevcn 
days  a  |>or-tion  of  the  sore  from  the  blister  was  converted  into  an  indolent  tubercle  ; 
that  Ixjcame  graduaUy  covered  ivith  thin  aealjs,  and,  without  treatment,  was  replaced 
ID  four  weeks  by  a  slightly  depressed  scar      TheTe  werr  ito  aomttitntumal  ftt/wpit^tnn. 

Among  the  experiments  reported  by  the  anonymous  phy- 
sician of  the  Palatinate,  there  are  two  whirli  are  here  pertinent. 

Case  X.  was  that  of  a  young  woman,  twenty-five  years  of  age,  who  was  inocu- 
lated with  the  secretion  from  moist  condylomata  and  mucoas  jiatclics  in  an  indi- 
vidual suffering  from  secondary  syphilis,  September  29th,  1n54.  In  thirty-six  diiys 
tnbercules  of  the  skin  had  formed  on  the  ami.  which  after  a  time  licgnn  to  suppu- 
r«te,  Xovember  27th,  they  had  bepfun  to  recede;  there  still  only  remained  a  slight 
deaqnamation.     Up  to  the  20th  of  September^  1855^  no  genend  wytiiploma. 

In  Case  XHT.,  in  which  a  woman  thirty -^ve  years  old  was  inoculated  October 
5tK,  1854,  with  sccn?tion  from  ulcers  in  case  No,  L  {see  table,  p.  70),  ulcers  formed 
in  the  places  inoculated  in  forty-two  daya^  and  l>y  the  end  of  November  were  cica- 
trized. iVb  eruptiofu  With  regard  to  other  constitutional  symptoms  notliing  is 
stated. 

These  seven  cases  are  the  only  instances  where,  after  tlie 
inocnlation  of  healthy  anbjects  witli  the  syphilitic  poison,  any 
manifestations  at  all  appeared,  and  general  syphilis  remained 
absent.  And  it  is  obvions  from  a  simple  romparison  between 
thpm  that  these  cases,  in  many  respects,  do  not  coincide  with 
each  other.  The  failure  of  the  inoculation  to  produce  gencTal 
syphilis   in   the  first  series  was  owing  to  an   entirely  diflferent 

» Wilrzburger  Yerhandl. ,  B,  III.  p.  37. 
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cause  from  that  in  the  second  (where  it  is  wholly  obecnre).  In 
the  former  case  we  may  suppose  that  the  iiiflaniiiiation  and  sap- 
puitition  which  ensued  rendered  an  infection  from  the  svpliilirir 
vmis  wholly  impossible,  or  that  tlie  latter  was  immediattlv 
destroyed^  together  with  the  infected  portion  of  tissue. 


Weighing  together  all  the  facts  thus  far  collected,  with  refer- 
ence  to  the  question  at  issue,  we  cannot  but  regard  ike  chancrt 
as  a  purdy  locals  coulaglous  affecUon,  and  that  while  it  ninr 
stand  in  some  remote  relation  to  sypliilis,  it  does  not  so  ii<^'<  - 
sarily.     Granting  that  the  inoculable  sores  j^roduced  by  other 
secretions  than  genuine  chancre-pus,  in  the  above  detailed  ex- 
periments upon  syphilitic  and  nun-sypliOitic  subjects,  were  really 
the  same  thing  as  the  typical  soft  chancre,  representing  it,  per- 
haps, only  in  a  modiHed  degree,  we  can  only  say  that  nnder  cer- 
tain couditions  it  is  possible  for  a  soft  chancre  to  occur  in  a 
syphilitic  subject  in  consequence  of  tlie  inoculation  of  the  syphi- 
litic poison.     But,  supposing  even  that  this  Clercian  chancroid 
wi^re  the  effect  of  the  syjdiilitic  poison,  modified  by  the  syphilitic 
soil  upon  wliich  it  operates,  ought  we  not,  from  the  standpoint 
of  tlie  unity  doctrine,  to  (\xpect  that,  were  such  a  sore  inot^idatcxl 
upon  a  healthy  person,  syphilis  would  follow  I    The  only  obser- 
vatifJiLs  which  give  us  a  clue  to  the  answer  are  those  two  cases  of 
BidiMikap,  related  above,  wlieij?  two  girls  inoculated  themselves, 
out  of  cai)iicej  with  pus  from  inoculated  chancres  in  syphilitic 
persons. 

Altlioogli  these  cases  lose  a  portion  of  their  value  from  the 
fact  that  the  inoculations  were  not  performed  b^^  a  pliysician, 
nor  tli*-^  cases  observed  from  the  start,   the  mere  lack  of  uni- 
fomiity  in  the  results  ought  not  to  throw  discredit  upon  the 
a{*curacy  of  tlie  obsi^rvations.     For  really  both  cases  are  possible, 
tlie  transmission  l>nth  of  a  ix^rmanently  local  sore,  and  of  a  sor 
whicli  is  followed  by  induration  and  general  syphilis,  and 
have  no  doubt  but  that  it  was  this  latter  event  which  obtmm 
in  the  second  case. 

We  hold— to  be  more  ex]>licit  -tliat  the  chancroid  of  Clt-rc  (which  occurs,  indeed, 
in  the  tjrdiimry  wuy  of  infection  often  enough j,  tiyen  supposing  it  to  be  produoed 
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the  tnie  syphilitic  poison,  la  not  a  syphilitic  lacal  aiEcctioD,  which  does  not  oiani- 
fest  itself  in  the  nsiml  form,  merely  bccaitse  the  bearer  is  already  saturated  with 
the  disease;  and  &o  also  do  we  not  belie vu  that  the  poison  remains  in  the  insuscep- 
tible orgimisDi  unchanged,  to  develop  its  usual  effects  upon  a  su^sceptibk  one  wbich 
happen:^  afterwards  to  be  inocnlated  with  it.  We  suppose,  rntber,  that  it  doc«  not 
develop  its  specific  action  at  all  upon  an  insusceptible  (because  already  isypliilitie) 
org^inism,  but  is  probably  quieklj  destroyed  in  the  acute  sujjjjuratiuu  induced 
cither  in  consequence  of  pus  bein^  uioculated  at  the  same  time  with  the  |joison,  or 
I  else  m  consequence  of  some  indefinable  peculiarity  m  the  syphilitic  orgimisuu  The 
I  leBuIt  of  such  an  inoculation  ia,  therefore,  something  entirely  different  from  the 
^LmphUitic  local  affection.  Although  an  infection  with  syphilis  may  follow  the  inocu- 
^Ftfon  of  a  healthy  subject  from  such  a  sore,  there  is  another  reason  for  this  than  in 
iopposiog  that  the  previously  inoculated  syphilitic  poifton  has  again  become  active. 
The  infection  in  this  case  is  due  ratjicr  to  tl»e  syphilitic  poison  which  pervades  tlie 
entire  syphilitic  urgauism  {with  all  its  fluids)  of  the  individual  m  wlium  the  chan- 
croid was  developed,  and  inoculation  from  the  chancroid  produces  a  sjpliilitic  infec- 
tioii  only  when  blood  or  its  serum  are  inoculated  with  the  pus ;  in  the  same  manner 
IB  in  the  vaccination  from  a  vaccine  vesicle  in  a  w^-phiHtic  sulijeet  where  the  contents 
of  the  vesicle  are  mingled  with  portions  of  blood  that  have  exuded  from  the  capil- 
Iftries. 

Hence  in  Clerc's  chancroid  there  has  betm  no  tninsfonnntion, 
as  the  unicitstB  claim,  of  the  sj'philitic  poison  into  some  modi* 
fied  poison,  whicli  only  produces  local  effects,  and  which  may 
either  be  tmnsmitted  in  tliis  raodiiied  form  to  healthy  persons, 
or.  under  certain  ckcumstances,  be  trant^formed  back  again  into 
real  syphilitic  vii'us ;  but  the  resulting  sore,  the  chancre,  is  a 
thing  by  iiself^  and  when  only  a  simple  chancre  is  produced 
by  the  inoculation  of  a  healthy  person  with  i>us  fi'om  a  chan- 
croid,  there  is  no  danger  afterwards  of  transmitting  syphilis  in 
any  further  inoculations  which  may  be  made  from  this  simjde 
chancre.  For  there  has  never  yet  been  a  single  instance  where 
syphilis  was  caused  by  the  inoculation  of  chancre-pus  from  an 
individual  who  had  only  chancre,  and  not  syphilis. 

Two  inoculations  of  healthy  persons^  performed  by  Wallace',  with  tlK-  juis  from 
ulcers  of  the  genitals  of  a  man  otherwise  apparently  healthy  at  the  time  (Exijeri- 
ment  VII.  K  and  from  a  su]>puniting  bubo  due  to  pustular  uleeratitms  (Experiinent; 
VIII.),  which  in  both  instances  were  followed  by  general  sj  phi  lis,  cannut  l>e  ur^^cd 
to  the  contrary  of  what  Uma  Imen  said,  since  it  was  not  stated  whether  the  peraons 

1  Au9pit9^  L  c,  p.  139. 
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from  whom  the  pus  waa  taken  did  uot  become  syphilitic  themselves  later,  or  wew 
not  already  Bufferiiig  from  latent  BVphilis. 

On  the  other  hand,  syphOis  has  followed  almost  invariably 
wheii  the  secretion  of  primary  or  secondary  affef^tions  in  s}^)lii' 
litic  persons  has  been  inoculatixlj  whether  upon  such  as  had  tx^n 
fomierly  '*  syphilized"  with  chancre  pus,  or  upon  those  perfectly 
healthy.  h 

In  Dr.  Lind mannas  case  the  inoculations  of  chancre  pus  bad  been  continued  for 
two  montbH  without  symptoms  of  constitutional  syphilis  occurring  during  the  font 
months  following.  In  the  Citse  dcscril>cd  by  Danielsaen  (see  ai)ove,  p.  100)  287  chan- 
cres were  developed  after  393  inoculations,  without  syphilid  being  produced-  Bat 
as  soon  as  secretion  from  a  reaUy  syphilitic  source  was  employed  for  inoculation, 
general  ^syphilis  followed  in  both  cases. 

The  number  of  cases  in  which  Bjphilis  has  not  developed  after 
the  inoculation  of  non-syphilitic  pei^ons  with  unquestionably 
syphilitic  poison,  is  extremely  small, 

Tlie  objections  to  dualism  have,  as  a  rule,  been  directed 
mainly  to  secondary  considerations,  particularly  concerning  the 
form  and  general  character  of  tlie  sores,  and  with  a  certain  jus- 
tice too,  inasmuch  as  the  doctrine  of  dualism  was  founded  upon 
the  existt^uT  of  a  diiferencM^  in  the  sores  themselves.  Instances 
are  adduced  in  support  of  these  objections,  of  sj^philis  occuiTing 
iu  the  bearer  of  a  soft  chancre ;  we  are  confronted  with  cases 
wile  re  soft  chancrt^s  wen*,  found  as  the  source  of  hard  sores ; 
stress  is  laid  upon  the  fact  of  the  secretion  of  a  profusely^  sup- 
punitiug  iuduratiou  producing  a  soft  clmncre,  when  inoculated 
upon  the  bi^arer,  and  so  it  is  concluded  that  the  poison  that 
causes  syjilnlis,  and  the  agent  that  produces  only  peniianently 
local  sfires,  are  in  reality  one  and  tli(^  same.  But  as  Bum  stead 
shows  (in  the  very  interesting  article  cited  above),  the  main 
point  in  Bassereau's  distinction  between  the  two  kinds  of  sores 
lies  not  so  much  in  their  diffim'nce  in  form,  as  in  the  fact  that, 
according?  as  any  sore  from  which  an  infection  is  derived,  r«:^mains 
local,  or  is  accompanied  or  followid  by  constitutional  synii>toms, 
so  also  will  the  sore  iu  tlie  individual  infected  remain  local,  or 
be  followed  b}^  constitutional  syphilis.  In  any  given  case,  then, 
the  inquiry  should  bt* :    IVas  there  any  sypJiilis  in  the  infecting 
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source?  To  this  question  the  confrontations  oi  Bassereati  and 
of  many  others,  and  indeed  daily  experiences  give  the  most 
iinniistakable  answers.  And  tlie  results  of  experiment  will  tend 
far  more  to  sustain  than  controvert  the  inference. 

Practically,  the  doctrine  of  unity  can  only  mean  that  the 
venei^al  i»oison  is  capable  of  producing  syphilis,  wliether  the 
priniiirv  affection  appears  under  the  form  of  a  soft  chancre,  or 
after  a  considei-able  period  of  incubation  under  the  form  of  a 
papule,  with  subsequent  superticial  ulcemtion  and  induration  ; 
and  hence,  that  an  infection  from  the  secretion  of  a  soft  chancre 
may  be  i^ther  followed  by  a  soft  chancre  again,  or  by  an  indum- 
tion  and  constitutional  syphilis ;  and  that,  on  thp  otlier  hand, 
an  infection  from  the  secretion  of  an  induration  or  otlier  syphi- 
litic local  affection  may  be  followed  by  a  simple  soft  clianere. 
The  doctrine  of  unity  therefore  affiiTus  that,  under  whichever 
form  the  poison  manifests  itself,  this  form  may  become  again 
converted  into  the  other.  There  is  a  certain  degree  of  trxith  in 
this,  so  far  as  the  forms  of  the  sores  are  concerned,  but  not  with 
regard  to  the  whole  disease  process.  The  rule  is,  and  this  is 
admitted,  too,  by  believei's  in  the  unity  of  the  poisons,  ''  that 
between  liealthy  indivicluals  the  soft  chancre  and  constitutional 
syphilis  are  transmitted  si^parately  as  such,  with  the  same  ellVcts 
In  the  infecting  party  as  in  tire  party  infected"'  (Kobner  )/  In 
many  of  the  cases  observed  clinically  wliich  appear  exceptional 
to  tMs  rule,  is  it  not  reasonable  to  question  the  accuracy  of  the 
observations,  or  to  doubt  the  inferences  dmwn  from  the  facts, 
when  we  daily  witness  the  confirmation  of  facts  now,  which 
some  few  years  ago  were  never  mentioned  even,  were  in  fact 
entirely  overlooked,  as  the  incubation  of  syphilis  for  instance. 
Should  not  the  apparently  exceptional  <*ases  rather  be  made  to 
conform  to  the  rule  ^  The  theory  of  the  transmission  simulta- 
neously of  two  species  of  infectious  matter,  each  of  which  (level- 
ops  effects  peculiar  to  itself,  seems  to  me  far  less  difficult  of 
acceptation,  and  to  accord  better  with  observed  facts  than  the 
hypothesis  that  the  sypliilis  poison  and  the  contagious  principle 
of  chancre  are  one  and  the  same  thing. 

,  1  L,  c ,  p.  73, 
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In  view  of  the  facts  which  we  have  now  learned^  the  theory 
of  chancre  and  syphilis,  and  their  relations  to  one  another,  may 
be  formulated  as  follows :  i 

1.  The  chanere  (soft  chancre)  is  a  contagious  local  affec- 
tion which  is  inoculable  upon  the  bearer,  and  upon  others,  botli 
healthy  and  syphilitic,  to  an  almost  unlimited  extent.  It  devel- 
ops  without  incubation  in  twenty -four  hours.  Through  resorp- 
tion an  britiition  of  the  adjacent  glands  takes  place,  which  has 
an  acute  inflammatoiy  character,  and  usually  leads  to  suppura- 
tion, hut  is  not  foUoiDed  by  consiiMtional  syphilis.  This  pus 
has  the  same  properties  as  the  chancre  pus. 

By  I'eason  of  the  facility  with  which  inoculations  are  effected, 
several  chancres  often  occur  in  the  ^iciBity  of  each  other  by 
diiTct  communication. 

Soroj>,  more  or  less  resembling  the  chancre,  perhaps  identical 
witli  itj  and  liki.'wiso  inociikible  in  generations,  may  be  artificially 
produced  by  the  inoculation  of  eiyphilitic  subjects  with  syphili- 
tic, or  even  non-specific  purulent  secretions,  and  as  it  seems^ 
too,  through  the  inoculation  of  no7i-speciJic pus  iq^on  heaUJiy 
subjects.  The  ulcerative  action  is  probably  due  solely  to  the 
pus,  though  its  activity  may  be  inci'eased  hj  means  of  the  pecu- 
liar constitution  of  the  subject  ijioculated, 

2.  The  sypliilitic  poison  contained  in  tlie  secretion  of  a  syph- 
ilitic primary  affection,  in  that  of  the  various  syphilitic  local 
manifesti<jns,  and  in  the  blood, 

a,  Wlien  inoculated  ui)on  JiealtJiy  subjects  causes  at  the 
inoculate 'd  jioint,  after  a  jyei'iod  of  inculmt ion  of  three  or  four 
weeks,  a  2Kipn^^\  which  becomes  gmdually  indumted  and  often 
SLipTiicially  ulcerates.  After  a  further  incubation-period  there 
follow  the  general  symptoms  of  sj'^philis. 

In  very  rare  and  excejttional  cases  the  local  primary  mani- 
festations i-ecede  without  geneml  symptoms  following. 

In  another  class  of  wo  less  exceptional  cases,  probalily  under 
the  infiuence  of  a  persfmal  predisposition,  tliere  occurs,  immedi- 
ately after  the  inoculatioji,  a,  local  inllammatory  process,  with 
ulceratioUj  as  in  the  soft  chancre,  by  means  of  wdiich  tlie  devel- 
opment of  the  syphilitic  poison  is,  very  likely,  counteracted  in 
the  part  infected,  and  the  poison  may  be  thus  destroj^ed.    But, 


MDnJTE  ANATOMY  OF  PRIMARY  AFFECTION.  109 

under  certain  circumstances,  where,  notwithstanding  this,  the 
syphilitic  poison  takes,  induration  will  follow  later ^  together 
with  general  syphilis. 

h.  When  inoculated  upon  those  already  syphilitic  the  syphi- 
litic poison  either  cannot  be  inoculated  with  any  effect  at  all,  or 
else  a  small  abortive  pustule  is  produced,  or  there  results  a  soft 
sore,  with  all  the  characters  of  the  chancre  (Clerc's  chancroid). 
This  result  is  obtained  with  certainty  if  the  secretion  is  taken 
from  a  syphilitic  primary  affection,  or  a  constitutional  local 
manifestation,  which  has  been  artificially  irritated  into  a  pro- 
fuse suppuration, 

3.  When  the  induration  has  been  developed  gradually  in  a 
chancre,  or  where  syphilis  follows  the  latter  without  any  indu- 
ration having  been  perceptible,  it  is  to  be  supposed,  in  the  great 
majority  of  cases,  that  a  double  infection  has  taken  place,  on 
the  one  hand,  from  an  intensely  irritating  pus — chancre  poison 
— ^and  on  the  other,  from  true  sjrphilis  poison.  The  parent  sore 
was  either  double  (chancre  and  syphilis),  or  it  was  such  a  sore 
as  we  have  just  considered  (an  indurated  chancre),  or  possibly  a 
chancre  in  a  person  already  syphilitic,  that  is,  a  chancroid  of 
Clerc. 

When  we  remember  the  multiplicity  of  secretions  which  are 
often  mingled  together  at  the  infecting  source,  there  is  no  won- 
der that,  in  practice,  syphilitic  infection  does  not  preserve  the 
pure  and  simple  character  which  is  observed  in  pathological 
experiments. 

Hence  we  accept  only  one  syphilitic  poison,  but  in  another 
sense  from  that  given  to  it  in  the  doctrine  of  unity.  We  do  not 
regard  the  contagious  principle  of  chancre  as  identical  with  this 
poison.  It  is  a  pathological  agent  by  itself,  but  a  far  less  con- 
stant and  uniform  one  than  the  poison  of  syphilis,  since  we  have 
seen  that  it  may  be  generated  de  novo  under  the  co-operation  of 
certain  influences,  and  quite  independently  of  syphilis. 

MICROSCOPIC  ANATOMY  OF  THE  PRIMARY  AFFECTION. 

Bobin  et  Martial  de  CcHvi,  Acad,  des  Sciences,  2  Nov.,  1846.—  Tirchow,  Tageblatt 
der  Katarfoncherrersammlmig  in  Tubingen,   1858.       (Canstatt's  Jahresb.,    1853, 
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H,  8.  66).— ^A?,  cit.  by  v.  Lindwarm,  Wurzb.  med,  Zeitech.,  m,  1862,  &  I5i 
—AuipiU,  Uelxjr  die  ZplleniafHtrationcn  der  Lederlmut  bci  Lupus,  Syphilis  mid 
Scropliulose.  Zeitschn  d.  Geselkclmft  d,  Aerzte  in  Wieo,  Med.  Jaurbucher,  XX., 
2,  1864j  S.  222,—^.  r.  BiesimlecH,  Beitr,  sl  pliya,  u.  path.  Anat  d.  Haut  8itx- 
ungsbiT,  d.  kats.  Academie  zu  Wien.  Matb.  natunY.  Ci,  1&07;  8.  333.— i^,  Tw^ 
#<m,,  Zur  Lchre  der  Bjpb.  Indurationen.  YircbuAv's  Arcliiv,  B.  45,  1869,  S,  U7,™ 
A.  V.  Birskulecki,  Uebur  d,  Verhulten  der  Ljmphgcftisse  im  bnrten  Schauker,  VnUn, 
aufl  d.  pat!i.-aiiat,  lusititut  in  Krakau,  1872,  S.  1.  Schmidt's  Jahrbucher,  E 
160,  187a,  Nt).  10,  S.  CO.— if.  Ktijtim,  L  c     (See  also  tbe  literature  on  p.  S.) 

The  mieroBcopical  examination  of  the  syphilitic  primarr  af- 
fection shows  the  tissue  of  the  cutis  and  raucous  membrane  to 
be  filled  with  great  numbers  of  nucleated  cells,  which  are  very 
closely  crowded  together  between  the  otherwise  nonually 
appearing  connective-tissue  bundles  and  with  especial  density  in 
the  adventitia  of  the  blood-vesseis.  The  capillaries  also  show 
numerous  cells  in  tlieir  markedly  thickened  walla  According 
to  von  Biesiadecki,  w^hose  description  we  follow  mainly,  where 
tlie  primary  affection  is  distinguished  by  a  very  pronounced 
indumtion,  these  cellular  infiltnitions  in  the  walls  of  the  blood- 
vessels extend  far  beyond  the  deposit  proper.  The  calibre  of  the 
considerably  thickened  blood-vessels  is  diminished,  though  the 
vessels  still  mnuin  pervious.  The  mucous  layer  of  the  epider- 
mis is  not  at  lirst  involved,  but  as  the  cells  keep  on  accumulate 
ing  they  gmdually  encroach  upon  the  mucous  layer  also,  so  that 
the  boundaty  between  this  and  the  corium  becomes  more  aod 
more  indistinct,  and  the  epithelial  layer  becomes  constantly 
tliinner.  In  this  way  the  regeneratitm  of  the  horny  layer  is 
impaired,  and  molecular  disintegration  and  ulceration  take 
place,  Tlie  disintegration  may  remain  quite  superficial  or 
extend  deeply,  even  encroaching  upon  the  tissue  of  the  cutis, 
in  which  case  its  connective-tissue  fibres  become  tmnsformed 
into  a  granular  mass. 

The  changes  in  the  blood-vessels  explain  the  remarkable  dry- 
ness and  rigidity  of  the  tissues  in  tlie  syphilitic  initial  sch-rosis, 
as  Avell  as  the  waxy  whiteness  that  takes  place  nptai  slifrht  pres- 
sure. But  the  peculiar,  often  cartilagedike,  hai-dness  of  the  pri- 
mary affection  in  many  cases  is  not  fully  accounted  for  in  the 
above  description  ;  for,  according   to  Auspitz,  a  quite   similar 
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cell  infiltration  obtains  also  in  certain  cutiineous  diseases,  as  in 
lupus  for  example,  wliere  no  sucli  hardness  is  manifested,  Aus- 
pitz  regards  as  the  chief  cause  of  the  liarduess  an  amorphous 
substance,  first  described  by  him,  which  is  interposed  between 
the  cells  and  the  normal  tissue  elements.  But  in  many  cases  a 
tree  new  formation  of  connect! v^e  tissue  from  the  infiltiuted  cells 
seems  to  be  tlie  source  of  the  hardness  in  tlie  liigher  grades  of 
the  induration,  as  was  shown  by  Verson^  and  again  recently  by 
yon  Biesiadecki.  This  new^  formation  of  connective-tissue  fibres 
occurs  particularly,  according  to  the  latter,  in  the  yjeripheral 
portions^  where^  m  consequence  of  the  collateral  hyperieniia,  an 
oedema  has  taken  place. 

Von  Biesiadecki  found  the  lymphatic  vessels  witliin  the  mor- 
bid deposit  enlarged,  when,  in  consequence  of  an  extension  of 
the  disease  to  the  walls  of  one  of  the  main  branches  of  the  lym- 
phatics, the  latter  had  suffered  a  contmction  of  its  calibre  or 
was  plugged  by  a  coagulnm. 

The  inquiry  naturally  suggests  itself  here  as  to  how  the  mi* 
nute  anatmny  of  the  soft  chanere  is  rehited  to  the  above  pro- 
cesses. Buhl  found  the  tissues  spongy,  and  likewise  (though 
less  densely)  infiltrated  with  cells,  and  the  blood-vessels  were 
enlarged.  On  the  contrary,  von  Biesiadecki  did  not  find  any 
such  very  marked  differences  as  miglit  have  been  expected.  Of 
five  caseSj  foui*  show^ed  decided  infiltration  of  tlie  walls  of  the 
blood-vessels,  but  in  less  degree  than  in  the  hard  sore.  In  one 
instance  his  results  agreed  wTth  those  of  Buhl,  in  that  the  infil- 
tration of  the  w^alls  of  the  blood-vessels  w^as  wanting,  the  ^'essels 
enlarged^  and  the  tissue  of  the  cutis  and  the  cells  of  the  mucous 
layer  were  sw^ollen  up. 

Since  the  cells  which  infiltrate  the  tissue  are  doul^tless  de- 
rived  from  tlie  blood-vessels,  it  is  not  strange  that,  under  certain 
circumstances,  the  chancre  and  the  sypliUitic  primary  affection 
should  present  almost  identical  appearances,  esijecially  wth 
regard  to  the  accunuihition  of  cells  in  tlie  sheaths  of  the  vessels. 
In  the  soft  chancre,  wiiere  the  entire  process  of  infiltration  runs 
an  extremely  acute  coui*se,  it  makes  a  great  difference  at  wdiich 
stage  the  examination  is  made,  a^  to  whetlier  we  shall  find  the 
walls  and  sheaths  of  the  blood* vessels  filled  with  cells  or  fi-ee 
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from  tliom.  But  in  the  Bj'plnlitic  initial  sclerosis,  which  runs  a 
decidedly  chronic  course,  there  will  be  a  greater  accumulatiou  ol 
cells,  and  when  the  2>rocess  continues  for  a  considerable  length  of 
time,  the  cells  in  places  develop  into  connective  tissue.  Tli>^ 
higher  gmdes  of  the  induration,  which  depend  probably,  u 
already  mentioned,  upon  the  formation  of  new  connective  tissue, 
only  occur  when  the  process  has  a  considerable  intensity  and  h 
been  of  long  duration.  Moreover,  outward  influences  are  doubl 
less  not  without  their  effect ;  hence,  we  see  the  indunition  rea^'h 
its  liighest  gmde  in  places  that  are  exposed  to  external  irritations, 
as  the  oriliciiim  prajputii  and  urethra3,  the  borders  of  the  labia 
niajora  and  the  lower  lip.  But  very  marked  indurations  octur 
also  on  tlie  posterior  fold  of  the  prepuce  and  in  the  sulcus  roro* 
nfp  glandis.  From  these  cartilaginous  induiutions  to  the  flat, 
paper-like  thickenings  of  the  mucous  membrane,  where  the  in- 
creased resistan(*e  is  perceptible  only  in  feeling  of  it  sideways,  all 
imaginable  intennediate  stages  occur,  the  one  thing  common  to 
them  if  II  heuifj  the  dense  cellular  hiJlUration  of  the  tissue  ofth 
cutis  or  raucous  'memhrane. 

Induration  has  therefore  been  often  taken  in  too  narrow  a 
sense,  only  pronounced  tj^p^s  being   regarded  as   indunxtions, 
while  sores  in  which  only  a  slight  degree  of  hardness  exnild  I)e 
felt,  were  held  to  be  simple  chancres.     Slight  thickenings  of  the 
uuicous  membrane  l>(.*longing  to  the  category  of  the  parchment 
indurations  wen*,  therefore,  not  looked  upon  as  syphilitic  pri* 
nuny  affections  at   all.     Many  apjiarent  inconsistencies  in  the 
doctrine  of  the  primary  affection  or  seemingly  exceptional  cases 
are  th(^  result  of  such  misapprehensions  of  the  real  facts.    For 
besides  th<*  multiform  character  of  the  anatomical  appearances, 
it  must  be  rpniembered  that  the  opinions  of  different  obsf^rveis 
are  uftt^n  at  variance  with  regard   to  the  signs  present  in  any 
]ii[rticulur   case.     When   we   reflect  that  Ricord,  with  his  un- 
doul)teil  faculty  for  observation,  and  with  the  immense  mater 
at  fus  command,  made  every  cliancre,  in  spite  of  numerous  mt 
ulations,  become  indumted  by  the  fif  tli  day,  we  can  partly  appi 
ciate  how  often  less  experienced  observers  may  liave  claimi^i  a 
induration  where  none  existed,  and  been  unable  to  detect  on^ 
really  present.     But  in  many  cases  the  signs  do  not  admit  of  a 
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positive  decision.  If  an  affection  is  seen  to  begin  as  a  papule, 
at  a  certain  time  after  a  possible  occasion  for  infection,  and  after- 
wards gradually  enlarging,  there  is,  to  be  sure,  but  little  diffi- 
culty in  determining  the  true  nature  of  the  case ;  but  if,  follow- 
ing immediately  after  an  infection,  a  pustule  appears,  witli  subse- 
quent ulceration,  which  is,  perhaps,  afterwards  neglected  by  the 
X)atient,  or  irritated  in  various  ways,  as  by  improper  treatment, 
it  is  often  impossible  to  decide  whether  it  is  a  specific  induitition 
or  a  mere  inflammatory  inlilti-ation.  Such  a  simple  inflammatory 
thickening,  with  slight  oedema,  sometimes  forms  at  a  point  where 
the  preputial  ring  has  become  gangrenous  in  an  irreducible  para- 
phymosis,  or  upon  a  torn  frenulum,  simply  due  to  an  extreme 
derangement  of  the  local  circulation.  In  such  cases  it  is  often 
quite  impossible  during  the  first  few  days  to  say  whether  a  syph- 
ilitic induration  is  not  in  process  of  development.  Therefore, 
ulcers  may  occur  on  the  genitals  which  show  a  distinct  hardness, 
but  which  are  not  followed  by  sj^philis,  and  for  the  simple 
reason  that  they  were  not  produced  by  the  syphilitic  poison. 
Cauterizations  of  soft  chancres,  or  simple  applications  of  the 
nitrate  of  silver,  are  especially  apt  to  be  the  occasion  of  such 
thickenings. 

On  the  other  hand,  the  induration  may  be  very  inconsider- 
able or  obscure  in  local  affections  which  are  followed  by  con- 
stitutional syphilis.  Particularly  is  this  said  to  be  the  case 
in  the  female  genitals  ;  indeed,  it  is  asserted  by  a  large  num- 
ber of  notable  syphilographers,  that  an  induration  upon  the 
female  genitals  is,  in  fact,  a  rare  occun-ence.  From  my  own 
exi)erience  I  cannot  concur  in  this  opinion.  In  the  vast  majority 
of  cases  in  which  a  recent  syphilis  came  early  enough  under  my 
observation,  the  primary  affection  was  present  as  a  dry  or  ulcer- 
ating induration  upon  one  of  the  labia  majora,  or  else  as  a  simple 
parchment-like  thickening  upon  the  borders  of  the  labia  minora, 
or  in  the  form  of  several  papules  in  process  of  conversion  into 
flat  condylomata.  Foumier*  very  properly  calls  attention  to 
the  fact  that  the  induration  in  females  often  cannot  be  felt,  for 
the  simple    reason  that  in  certain  places,  as  in  the  introitus 
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vaginfe,  it  is  impossible  to  make  the  examination  by  touch  la 
the  proper  manner.  Nevertheless,  I  have  been  able  in  one  casa 
to  demonstrate  an  unmistakable  induration  in  a  superficial  sore 
in  tliis  situation.  Cooper  Forster  is  also  of  the  opinion  that  in- 
durations occur  much  oftener  in  women  than  has  been  supposed. 
Typical  indurations  may  be  observed  in  various  situations  in 
the  external  organs  of  genemtion,  and  also  upon  the  os  uteri 
They  occur  in  the  form  of  dry  or  moist  j)apules  (condylomata 
lata)  or  extensive  parchment-like  thickenings,  or  of  merely  sraall 
and  superficial  erosions,  in  which  a  slight  degree  of  hardness 
miiy  be  felt  by  pr^^ssing  from  the  sides.  It  is,  moreover,  in 
females  that  multiple  venereal  affections  are  most  apt  to  occur, 
and  these  may  give  rise  to  a  false  conclusion.  Thus  a  soft 
chancre  may  appear  upon  the  vulva,  w^hile  a  syphilitic  priinary 
atfecHon  has  its  seat  upon  the  collum  uteri,  where  it  might  be 
easily  overlooked. 

Absence  or  indistinctness  of  the  induration  may  be  owing 
to  the  fact  of  ulceration  ensuing  and  extending  so  rapidly  as  to 
entirely  obliterate  a  very  superficial  or  parchment-like  syphifitic 
induration.  Notwithstanding  this,  the  poison  may  penetrate  as 
far  a.s  the  lymphatic  glands  and  so  produce  its  eifeet.  Thus 
one  miglit  think  that  constitutional  syphilis  had  succeeded  to  a 
soft  rhancn*.  According  to  H(*nry  Lee/  the  mimber  of  cases 
where  syphilis  ensut's  upon  unquestionably  soft  chancres,  does 
not  excet-d  the  number  of  those  in  w^hich  the  way  of  ace^58 
generally  of  the  syphilitic  poison  into  the  system  is  not  dis- 
coverable. Thus  we  see  how  the  views  of  syphilographers  differ 
in  regard  to  such  an  apparently  simple  question,  and  we  thence 
draw  our  inferences  of  what  value  is  to  be  placed  upon  the 
alleged  numerous  clinical  proofs  of  the  doctrine  of  unity,  based 
u]Kjn  the  occarrence  of  constitutional  sypliilis  following  a  soft 
chancre. 

When  h^ft  to  itself  the  indurated  primary  affection,  if 
induration  is  ex t tensive,  has  a  very  protracted  course.     Moi 
are  necessary  to  its  invohition,  even  where  a  specific  treatn 
has  been  pursued.     In  large  Hat  indurations  upon  the  extei. 

>  Brit.  Med.  Journal,  1868,  Vol  II.  p.  508. 
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iBtegiimeot  of  tlie  penis,  the  process  of  involation  may  be  fol- 
lowed very  closely.  The  elevation  gradually  decreases,  and  as 
the  softening  goes  on,  it  becomes  somewhat  hollowed  or  iinibili- 
cat4^,  and  as  it  falls  more  and  mom  to  the  level  of  the  surround- 
ing skin,  the  redness  disappears  and  is  succeeded  by  a  brownish 
pigmentation,  which  at  the  periphery  is  uniform  and  pretty 
sharply  defined,  ivhile  in  the  centre,  where  slight  ulcemtion  has 
betui,  j)ale  cicatricial  lines  traverse  it  in  a  reticulated  form.  The 
pigmentation  disappears  in  the  course  of  time,  but  is  often  to  be 
seen  for  years  afterwards,  notably  towards  the  edges. 

In  large  indurations  upon  the  glans,  first  the  cartilaginous 
tnbercle  softi^ns,  the  pale,  waxy  Ime  gives  place  to  a  dt^cided 
vascnlarization,  and,  even  after  the  total  disn]ipearance  of  the 
hardness  there  remains  for  a  long  time  a  considerable  degree  of 
Bponginess  in  the  tissues,  with  marked  distention  of  the  blood- 
vessels- Pigmentation  does  not  take  place  upon  the  mucoua 
membrane. 

Tlu*  turning-point  in  the  soft-ening  of  an  induration^  when 
left  to  itself,  is  generally  coincident  with  tlie  outbreak  of  general 
constitutional  symptoms,  and  the  commencing  involution  is  per- 
haps partly  due  to  the  influence  of  a  feluile  determination  ot 
blood  to  the  surface,  through  which  a  more  active  vital  process 
is  induced  in  the  indurated  spot.  In  case  a  mercurial  course 
has  been  commenced  before  this,  its  influence  is  quickly  mani- 
fested upon  the  induration  ;  but  if  for  any  reason  the  treatment 
is  suspended,  the  place  soon  recovers  its  former  hardness  again. 
If  there  was  ulcertaion  which  had  been  bem-fiti'd,  it  again  begins 
to  increase,  and  an  already  commencing  ci(*atrix  may  break  out 
afresh.  Such  oscillations  in  the  course  of  the  affection  occur 
sometimes  also  where  expectant  treatment  is  continuously  pur- 
sued, or  even  wliere  a  mercurial  course  has  not  been  interrupted. 
Ln  st»veral  cases  in  which  a  nif^rcurial  course  was  begun  as 
soon  as  the  induration  was  well  pronounced,  and  in  which  I  was 
able  to  watch  the  course  of  events  closely,  four  months  elapsed 
before  the  induration  wholly  disappeared.  In  one  cas<'  with 
very  marked  induration  in  the  f>ulcus  glandis,  the  indunifion, 
under  the  use  of  mercury,  began  rapidly  to  diminish  in  the  thiid 
month  of  its  existence,  but  had  not  entirely  disappeaix^d  before 
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Beveii  months  from  the  infection.  Zeissl '  never  saw  an  indura- 
tion under  the  action  of  mercniy  disappear  entirely  before  nieety 
days,  but  Clerc '  relates  a  case'  in  which  the  induration  disap- 
peared completely  in  twelve  days. 

When  an  induration  has  entirely  receded,  the  syphilitic  pri- 
mary affection  is  at  an  end,  often  without  a  vestige  of  it  remmn- 
ing  ;  but  more  commonly  it  leaves  a  scar  and  a  spot  of  pigmen- 
tation. But  Hutchinson"  lias  made  the  observation  that  the 
induration,  after  it  lias  long  been  cicatrized,  may  relapse  in  the 
same  spot.  Tlie  scar  becomes  inflamed  and  hardened^  and  may 
even  ulceiate  without  a  new  infection  having  taken  place,  k 
one  case  this  happened  in  four  successive  years. 

But  these  are  extremely  lare  and  exceptional  casea  Where 
the  point  of  infection,  as  in  a  case  that  Ricord  relates,  can  l^ 
rt^cofi-nizcd  after  tliirty  yt^ars,  through  tlie  presence  of  a  distinct 
tuberch%  it  is  no  longer  the  original  induration  which  is  present, 
but  a  knot  of  cicatricial  connective  tissue.  In  case  the  ulcera- 
tion has  extended  uneomnionly  deep,  the  loss  of  substance  is 
lilh^l  up  by  iibrous  connective  tissue,  and  that  such  a  place 
should  fur  years  afterwards  be  distinguished  fi^om  the  surround- 
ing parts  by  its  superior  hardness  is  not  at  all  sti-ange.  Bat 
there  often  remains  from  the  .syphilitic  primary  affection  either 
no  scar  at  all,  or  a  very  superflcial  and  perfectly  pliable  one. 
Large  cicatrices  are  much  oftener  the  sign  of  a  previous  chancre 
than  evidence  of  syplulis.  Where  there  is  a  suspicion  of  antece- 
dent syphilis,  tlie  discovery  of  a  scar  upon  the  genitals  is  there- 
fore of  l)ut  slight  inipojiance  to  the  diagnosis,  and  the  hope  of 
ascert[uning  anything  from  tlie  presence  or  absence  of  an  indu- 
ration in  a  scar  that  has  existed  for  years  cannot  but  lead  to 
erroneous  inferences. 

A  syphilitic  iirinmry  afFt'ction,  cbaracterized  by  a  wen-pronounced  induration, 
may  somctinics  Jie  obacuiTcl  tliroui^li  certnin  acddeirtal  conditions,  which  may  5tand 
in  a  ujorc  or  l(?ss  close  rdatiun  to  the  syphilis,  or,  indeed^  Imve  nothing  at  aU  to  do 


*  L.  c.»  p.  ri5. 

»  Cited  by  Berlekt/  IFtV,  p.  74 

^  London   Hospital   Reports^  Vol.  IIT.,  18(i0»  p.  378.     Compare  alfto  P&umier^  Da 
pseud ochancre  indure  dea  sujets  ajph.     Aick,  gen.^  1808.     Le^ona,  p.  593  ft. 
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with  it.  It  has  been  already  mentioned  that  a  laceration  of  the  frenum,  or  gan- 
grc-ne  at  the  prcpntial  ring  in  pamphymosis,  due  to  inflsmmiatory  and  ffidenuitous 
infiltration,  may  produce  an  effect  simulatinii  the  syphilitic  induration.  This  is 
gomctloiea  the  case  in  a  still  greater  degree  in  fiBtulous  ulcers,  auch  m  occur  in  the 
glands  of  Bartolini.  Such  callosities  may  develop  about  fistulous  sinuses  of  the  most 
Tarious  description^  having  no  connectitm  with  syphilis  whatever.  Papula*  upon  the 
genital  mucous  membrane,  belonging  to  a  general  papular  eruption  on  the  body, 
may  bear  a  very  deceptive  re8eml>lanec  to  a  primary  papule,  especially  ivhere  in  cer- 
tain favorable  localities  they  nlcerate  superiieially  or  become  (as  is  apt  to  occur  in 
the  feDiale  genitals)  indurated.  In  this  situation  the  transfonuation  into  condylo- 
mata lata  is  of  the  most  common  occurrence-  To  the  conditions  simulating  the 
primary  affection  lielong,  also,  cancerous  new  growths,  particularly  epithelioma,  it 
being  oftan  necessary  to  resort  to  the  microscoj)c  beftire  making  a  positive  diiignosis. 
Sometimes  in  patients  who  have  already  been  sypliilitic  for  a  long  time,  a  fresh 
infection  causes  at  first  a  soft  chancre,  in  which  gradually  a  certain  degree  of  hard- 
ness is  developed,  so  that  it  might  be  regarded  as  the  primary  affection  of  the  exist- 
ing disease,  or  as  a  fresh  syphilitic  infection,  Henry  Lee,"  who  has  called  attention 
to  this  occunrence  more  especially,  thinks  that  in  these  cases  the  induration  is  due 
to  the  influence  of  the  already  existing  constitutional  syphilis.  Finally,  in  the 
later  periods  of  the  disease  gummata  may  develop  upon  the  genitals,  which,  either 
with  or  without  ulceration,  may  bear  the  greatest  resemblance  to  a  syphilitic  pri« 
mary  affection. 


ZNLAEGEMEXT  OF    TIIE    LYMPHATIC    GLANDS    IN   THE    KEOION    OF 
THE   PRIMARY  AFFECTION. 

Tills  is  one  of  the  most  constant  as  well  ag,  in  a  tliagnostic 
point  of  view,  the  most  valoal>le  of  all  the  .symptoms  of  the 
6}^>liilitic  infection.  Fournier^  found  it  mist^sing  in  only  thi'ee 
cases  ont  of  265  men,  and  tlnee  out  of  223  women.  The  route  by 
which  the  virns  reaches  the  glands  may  sometimes  be  traced 
through  a  portion  of  its  course  by  a  thickening  of  the  lymphatic 
vessel,  which  can  be  felt  beneath  the  normally  appearing  skin 
as  a  narrow  and  exceedingly  liard  cord.  Von  Bie.siadecki  ^ 
found  the  muscular  fibres  in  such  lymphatic  vessels  enlarged, 
through  the  presence  of  numerous  exudation  cells;  the  advenii- 
tia  was  contractedj  containing  only  a  few  of  these  cellB  ;  the  ves- 

^  Holmes*  Syst,  of  Surg.,  L  p,  430.    Comp.,  too,  Fournicr^  h  o. 

»  Le^<m0,  p.  2^31. 

>  SchmJdt'8  Jahik,  1873,  B.  160,  S.  60. 
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Bel  was  in  places  plugged  bj  a  coagulum  or  closed  by  a  thickea- 
ing  and  folding  of  the  intima.  The  immediate  vicinity  of  the 
lymphatic  vessel  was  but  little  changed ;  mrely  a  few  exada- 
tioa  cells  appeared  between  the  fat  cells.  Von  B.  believes  he 
has  discovered  the  explanation  of  the  fact  that  the  changes  m 
the  lymphatic  vessels  are  independent  of  any  infiltration  in  their 
vicinity,  in  the  presence  of  a  few  blood-vessels  in  the  walls  of  the 
lympliatic  vessel ;  the  cells  found  in  the  walla  of  the  lympha- 
tics are  probably  derivtid  from  these  blood-vessels.  The  course 
of  this  chrojiic  Ijnnpliangioitis  is  very  slow,  and  iovariably  ter- 
minates in  resolution. 

When  the  prhuary  affection  is  situated  upon  the  genitals  the  | 
intumescence  of  the  lymphatic  glands  takes  place  very  gmdtt- 
ally,  and  is  never  perceptible  before  the  primary  affection  ;  usu- 
ally, not  unto  several  days  after  the  latter  has  appt^ared.  In  a  I 
few  cases,  which  I  had  the  opportunity  of  observing  fi'om  the 
start,  at  least  from  live  to  six  days  elapsed  from  the  first  appear- 
ance of  tlie  ])rimary  affection  before  a  slight  glandular  enlarge- 
ment could  be  perceived  ;  usually  of  but  a  single  gland  at  lirst. 
In  several  cases  where  the  syphilitic  poison  was  inoculated  artifi- 
cially, and  attention  was  directed  to  this  point,  the  swelling  ol 
thi^  lymphatic  glands  was  not  observed  before  from  the  eighth  to 
tile  elev^enth  day  after  the  appearance  of  the  primary  papule 
(von  Barensprung,  Hebi-a). 

Tlie  glandular  swelling  attains  no  very  great  magnitude. 
The  inguinal  glands  become  as  large  as  from  a  hazel-nut  to 
a  pigeon's  egg,  are  not  usually  tender  on  pressure,  and  gen- 
emlly  occasion  the  patient  no  annoyance,  even  when  fully 
drnt^ojx'd.  For  this  reason  they  are  termed  "-^ indole nf  bu- 
boes. Only  very  rarely  have  patieiits  who  were  in  the  habit  of 
closely  observing  their  bodily  condition  complained  to  me, 
from  tlie  commencement  of  the  glandular  swelling,  of  difficulty 
in  walking. 

It  is  not  a  single  gland  only  that  becomes  enlarged  in  th( 
inguinal  region,  but  those  adjacent  also  become  gradually  swol 
len,  though  not  always  in  regular  succeasion,  sometimes  skip- 
ping over  one ;  this  being  due  to  the  manner  in  wliicli  the  sev- 
eral glands  are  connected  with  the  lymphatic  vessels  of  the 
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genitals.'  After  a  time  a  bundle  or  chain  {nue  plejade^  Ricoid) 
of  such  swollen  lymphatic  glands  make  their  appearance,  varj- 
ing  in  size,  hard  to  the  touch,  slightly  movable  underneath  the 
integument,  which  ia  neither  reddened  nor  otherwise  altered. 
When  the  glands  affected  in  the  inguinal  region  are  both  nume^ 
reus  and  very  much  swollen,  the  skin  appears  noticeably  ele* 
vated  above  a  smooth,  somewhat  nodulated  tumor. 

The  swelling  of  the  glands  is  not  always  symmetrical  when 
the  infectious  matter  has  been  deposited  upon  the  genitals,  nor 
does  it  always  occur  first  upon  the  side  corresponding  to  the  seat 
of  the  primary  affection.  I  have  repeatedly  seen  a  lymphatic 
gland  upon  the  opposite  side,  contrary  to  expectation,  become 
enlarged  before  those  of  the  same  side  with  the  primary  affec- 
tion. Considering  the  multitudinous  anastomoses  of  tlu^  geni- 
tal Ij-mphatic  vessels,  this  is  no  more  to  be  wondered  at  than 
that  tlie  lympliatic  glands  in  both  inguinal  regions  should  be 
attacked  in  spite  of  the  primary  affection  being  situated  only  on 
one  side. 

This  enlargement  of  the  lymphatic  glands,  which  is  due,  as 
may  be  inferred  from  the  period  at  wliich  it  takes  place,  to  a 
resorption  from  the  primary  affection,  is,  moreover,  of  very  great 
value  practically,  since  it  often  gives  the  first  clue  as  to  the 
point  where  the  syphilitic  poison  was  first  deposited.  While  the 
inguinal  glands  of  one  or  both  sides  vnW  be  attacked,  if  the  seat 
of  infection  was  upon  the  genitals,  the  submaxillary  glands  will 
be  swollen  if  the  infection  occurred  upon  the  lips.  I  have  seen 
several  cases  where,  in  the  presence  of  an  induration  upon  the 
lower  lip,  a  gland  underneath  the  chin  has  become  enlarged 
almost  to  the  size  of  a  pigeon's  egg.  Where  the  infection  is 
upon  one  of  the  fingers,  the  corresponding  cubital  glands  swell, 
or  a  number  of  the  axillary  glands  become  also  swollen,  or,  as  I 
remarked  in  one  case,  the  glands  in  both  these  situations  may 
become  enlarged  at  the  same  time.  If  the  nipple  has  been  the 
seat  of  infection,  a  swelling  takes  place  in  certain  glands  on  tlie 
side  of  the  thorax  below  the  pectoralis  major,  or  in  the  deeper 


'  Compare  fifrnre  In  H,  Auapitz^  Dk  Buboaen  tier  Leiatengegend.     Arch.  f.  Demiat 
tt.  Syph.,  v.,  1S73,  S.  453. 
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glands  of  the  axilla.  The  older  writers,  as  Astruc,'  have  also 
directed  attention  to  these  glandular  swellings  in  the  various 
situations  of  the  primary  affection.  It  occasionally  happens  that 
there  has  been  only  a  slight  erosion  at  the  point  of  infection,  or  a 
small  papule  only,  which  became  but  slightly  indurated  or  has 
already  vanished  by  the  time  the  case  is  examined,  and  then  the 
discovery  of  an  indolent,  glandular  swelling  may  become  of  the 
greatest  assistance  in  finding  the  obscure  vestiges  of  the  primary 
lesion. 

Histologically  these  glandular  swellings  represent  a  Jiyper- 
plasia  of  the  cellular  glaiid-elements.  According  to  Rind- 
fleisch,"  the  chronic  induration  of  the  glands  is  due  ''not  so 
much  to  a  hardening  and  enlargement  of  the  reticulum,  as  to  a 
very  uniform,  though  by  no  means  exuberant  production  of 
young  cells  in  all  portions  of  the  gland."  The  involution  is 
effected  through  fatty  metamoi-phosis  and  absoi-ption.  Under 
certain  circumstances  caseous  and  calcareous  degeneration  may 
take  place. 

The  course  is  always  very  tedious.  If  left  to  itself  the  glan- 
dular swelling  will  continue  to  increase  for  weeks,  and  even 
under  an  anti- syphilitic  treatment  it  is  long  before  a  diminution 
in  size  is  perceptible.  In  one  case  that  was  under  my  observa- 
tion, where  there  was  a  moderate  glandular  swelling  in  the  ingui- 
nal regions,  which  was  treated  internally  with  mercury  (bichlo- 
ride) and  followed  a  mild  course,  on  apparent  diminution  in  size 
took  place  before  eight  months  from  the  time  of  the  infection ; 
the  swelling  persisted,  therefore,  for  more  than  six  months. 

In  individuals  of  a  so-called  scrofulous  constitution,  the 
swellings  of  the  lymphatic  glands  may  attain  a  much  higher 
degree.  Such  persons  are  usually  predisposed  to  considerable 
glandular  enlargements,  after  even  slight  peripheral  irritations, 
which  often  go  on  to  suppuration,  or  even  caseous  degeneration. 
In  such  persons  the  syphilitic  poison,  too,  may  occasion  a  suffi- 
cient irritation  for  such  marked  changes. 

Exceptionally,  in  persons  with  good  constitutions,  from  an 
unfavorable  mode  of  life,  or  through  walking  too  much,  or  in 

»  L.  c,  p.  94.  «  L.  a,  p.  177. 
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onspquence  of  other  bodily  exertiong,  the  cellular  tissue  in  the 

ridnity  of  an  indolent  glandular  swelling  may  become  inflamed, 

ind  the  overlying  skin  sbow  a   considerable  redness.      If  the 

patient  remains  quietly  in  bedj  Bueh  an  inflammation  quickly 

Irwtdes.     Actual  suppuitLtion  of  a  syphilitic  bubo  is  extremely 

Irart'.  Fournier  obsenx*d  it  in  but  three  cases  out  of  265  sj'philitic 

[men,  and  in  Ave  out  of  204  women.     Such  a  bubo  suppumtes, 

Itlien,  as  any  ordinary  glandidar  abscess.     No  chancre  sure  is 

|dtveloped. 

The  acate  lymph adcoitig^  by  wbich  the  soft  chancre  is  folloived,  is  essentially 

|differfnt  from  the  glaiiduliir  swelling  that  ucconipiinips  the  syphilitic  primary  affec- 

ion.  h  the  former  ouly  a  single  gland  (rarely  are  several  swollen)  becomes  enlarge  d 

I  the  cmtse  of  a  few  daya,  with  great  jiain  and  other  indiimmatory  symptoms.    Tiio 

iDKMtory  process  ejc tends  rapidly  to  thr?  surrounding  cellular  tissue,  and  to  the 

I  lying  above  it,  so  that  the  gland  beneatli  is  no  longer  nioTalde.     An  eiysipela- 

I  rednett  often  extends  over  a  considerable  region.     After  a  few  days,  fluctuation 

perc4?ptible,  and  a  collection  of  pus  is  present.     The  jjus  from  sueh  an 

liltboinoculable,  like  the  preceding  ehancre,  nnd  often  exhi!)its  Ihis  prop- 

«rt J  QpoE  the  wounded  skin  covering  it^  which  is  converted  into  a  true  chancre  sore^ 

tnd  this  may  involve  the  parts  adjacent  to  a  considerable  extent  and  depth. 

Thesvphilitio,  indolent,  glandular  swrlling  does  not  remain 
confined  to  the  gland  that  lies  nearest  the  poiut  of  primary  infec- 
tion, but  others  lying  in  the  course  of  the  lymphatic  vessels 
b^^me  also  inrolred.    Thus  far  this  has  be£*n  demonstmted  only 
8«  far  as  the  glandular  iliacn? ;  but  theoretieall}^  the  glandula) 
hmbales  sliould  next  gradually  become  infected,  and  no  the  poi- 
son pa.ssing  thence  through  the  truncus  lumbal  is  to  the  ductus 
tliomeims  finally  arrive  in  the  general  circulation ;  but  we  have 
^^  anatomical  proof  as  yet  with  regard   to  tlie  entire  route. 
Henry  Lee/  however,  affirms,  with  much  positiveness,  that  the 
Rl^nds  of  the  second  order,  that  is,  such  as  receive  their  lymyih 
from  other  glands,  never  become  affected  through  resoi'ption  of 
the  specific  poison  of  tlie  primary  disease,  and  thence  conclndes 
Ih^t  the  syphilitic  poison  does  uot,  as  has  been  generally  sup- 
P^^  since  Hunter's  time,  infect  the  body  by  way  of  tin*  lym- 
pJiatic  system,  but  tlirough  the  blood  circulatiug  either  in  the 


JL,  a,  p,  413  and  418, 
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primary  aflfection  or  in  the  primarily  aflfected  gland.  But  amortS 
the  reported  cases  of  artilicial  inoculation  of  syphilitic  poisofJ  -* 
there  are  two  where,  the  inoculation  having  been  made  upi^^ 
the  chest  J  not  only  were  the  tirst  group  of  glands  enlargf-d,  hvL 
also  those  of  the  second  and  third  order,  an  indurated  lymphatic 
cord  connecting  them  with  each  other  (vid.  Cases  II.  and  IIL  oC 
Bideiikap,  p.  97).  Moreover,  Fouraier '  has  reported  i-ertaiiu 
observations  which  tend  decidedly  to  sustain  the  Hunteriaa 
view. 

In  tlie  collection  of  tlip  Mopital  de  Lourdne  there  are  three  preparations  of  ^ 
wlio  died  of  intcrcuiTcnt  iliBL'iises  while  affected  with  syphilitic  sores  on  the  volt 
In  tlicse  preparations  not  only  the  Inguinal  glands  areswoUen,  but  tlicre  is  a  hy 
plastic  enlarge  incnt  of  a  nuniitcr  uf  glaodis  above  Poui>art'8  ligament.     In  the  s 
case  there  oceur  in  the  fossa  iliaca,  along  the  blood-vessels,  nine  enlarged 
arran^jed  in  three  groups,  one  above  the  other,  the  uppermost  at  the  origin  of  1 
art.  liypogastrica.     The  enlargement  of  the  glandula;  iliaoc  had  attained  nc-arlj  ( 
game  degree  as  tliat  of  the  gl.  in^uinales,  among  whieh  one  or  two  on  each  of  1 
three  preparations  were  distinguished  through  their  greater  aize  as  the  ones  1 
attacked. 

Tlie  fact  that  hitherto  there  have  been  so  few  careful  anatomi- 
cal investigatioiis  with  reference  to  this  point,  is  doubtless  to  he 
attributed  to  the  rarity  of  opjjortuuities  for  such  examiuations ; 
there  lias  also  been  a  lack  of  microscopical  examinations  of  the 
more  ceutrall}^  situated  glands,  wliich,  while  appearing  intact  to 
the  naked  eye,  ujight  reveal  certain  changes  to  the  microscopej™ 
for  we  have  seen  liow  it  has  enabled  us  to  follow  the  cellular  infll*! 
trations  extending  fi*om  the  primary  affection  over  large  tracts  of 
the  Idood-vessels.      As  soon  as  attention  lias  once  been  fairly 
directed  to  this  point,  advantage  will  be  oftener  taken  of  the 
opportunities  occasionally  afforded  for  anatomical  examinations 
of  syphilitic  subjects  who   die  during  the  development  of  the 
disease,  or  just  at  the  outlin^ak  of  general  symptoms,  in  order  to 
decide  the  question  on  strictly  anatomical  groundsj  whethei 
infection  of  the  organism  takes  place  by  way  of  the  lymph 
system  or  not. 

It  is  not  to  be  disputed  that  a  portion  of  the  poison  ma; 
taken  up  directly  by  tlie  bloodv^^ssels  circulating  in  the  prin 

^  Le^'ouB,  p.  313. 
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liffection  and  in  tlie  indolent  buboes.  lu  bt*half  of  the  theory 
[that  Ihd  entire  blood  infection  takes  place  only  in  this  way,  may 
[lie  alleged  the  fact  that  the  period  which  elapses  fi^om  the  fii-st 
linfectiua  to  the  outbreak  of  general  syniptuins  k  of  about  the 
araelengtli,  whether  the  point  of  infection  had  its  seat  upon  the 
lupper  ana  or  upon  the  genitals,  in  which  latter  situation  there 
[are  several  groups  of  glands  which  liave  first  to  be  passed. 

It  remains  to  be  mentioned  that  Bassereau  and  Clerc  main* 
ain,  that  in  certain  rare  ea:5es  the  lynipluitic  glands  do  not 
[fihowaiiy  alteration  at  any  period  of  the  disease.  This  applies 
[-probably  only  to  extremely  mild  cases.  Where  the  glandular 
laffectioQ  is  very  slight,  it  may  be  exceedingly  difficult  to  decide 
iwlaetlier  there  is  any  enlargement  or  not,  as  in  very  fat  persons 
l€8pecially,  where  it  is  often  absolutely  impossible. 

Tbe  question  as  to  whether  a  lymphatic  gland  may  be  imme- 
diately attacked  without  a  previous  primary  affection  upon  the 
jikm— the  so-called   buhon  d'embUe   of  the  French— has  been 
already  considered  above  (vid.  p.  79)  in  speaking  of  infection 
^tliout  primary  lesion. 

THE   SO-CALLED    SECOND   INCUBATION. 

Tile  period  between  the  first  appearance  of  the  syphilitic 
primary  atfr^ction  and  the  eruption  of  general  symptoms  is  some- 
tKnes  designated  as  the  second  incubation ;  this  is  the  period 
r^fiicli  is  required  by  the  syphilitic  poison  so  to  increase  as  to 
gitiJtially  infect  the  total  mass  of  fluids  throughout  the  body. 
One  may  imagine  that  not  only  from  the  first  infected  point,  but 
^inaU  the  lympluitic  glands,  acting  as  depots  in  winch  the  virus 
sccuniiilates,  does  tlie  blood  gradually  becomi*  saturated  with  the 
syphilitic  poison.  It  is  not  until  this  saturation  has  reached  a 
^rtain  degree,  which  differs  in  difTerent  cases,  according  to  the 
B  stability  of  the  particular  organism  concerned,  or  of  certain  of 
^s  tissues,  will  symptoms  appear  at  it^mote  points  or  throughout 

I  ^1^^ system.  It  is  obvious,  then,  that  the  diffusion  of  tlit*  poison 
through  the  body  takes  place  very  slowly.  Several  weeks 
•Always  elapse  from  the  first  appearance  of  the  local  affection 
before  the  point  is  reached  where  general  symptoms  break  out, 
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and  tliis  cu"ciimstance  speaks  also  in  favor  of  the  theory  that  the 
poison  advances  by  way  of  the  lymphatics,  and  the  slowness  of 

this  advance  finds  its  explanation  in  tlie  hindrance   offered  to 
the  passage  of  the  virus  by  the  lymphatic  glands. 

On  an  avemge,  the  dumtion  of  the  second  period  of  incnl>atioD 
m  from  sLv  to  se^en  weeks;  the  whole  time  from  the  infection 
to  the  outbreak  of  general  symptoms, /ra/^?.  nine  to  eleteii  iceeks. 
In  a  few  eases  that  came  under  my  obser\-ation,  in  which  I  was 
able  to  determine  accumtely  the  limits  of  the  second  incubatian, 
it  amounted  to  thirty-live,  forty -four,  and  lif  ty-four  days.  In  the 
cases  of  exiierimental  inoculation  (vid.  table,  p.  76)  the  shortest 
period  ntjted  is  twelve  days  (Gibert's  case),  the  longest,  139  days 
(case  of  von  Rinecker) ;  it  may  therefore  varyj  within  very  wide 
limits,  between  two  and  twenty  weeks.  The  causes  of  these  vari- 
ations are  for  the  most  part  unknown.  It  is  commordy  stated 
that  a  mercurial  course  begim  iojmediately  after  the  appear- 
ance of  the  prunary  affection  may  prolong  this  i)eriod.  It  is  said 
also  that  the  general  symptoms  then  not  only  occur  later,  but  J 
are  more  isolated  and  j^resent  a  less  typical  picture  of  the  V 
disease.  On  the  contrary,  a  shortening  of  the  second  period  of 
incubation  is  sometimes  caused  by  certain  nnfavorable  inflti- 
ences  acting  upon  tlie  system,  such  as  deprivations,  excesses 
(notably  in  the  use  of  alcoholic  drinks),  great  physical  exertions, 
and  mental  and  emotional  distui'bances,  in  short,  debilitating 
iuHuences  of  all  kinds. 

As  the  poison   tlius  increases  in  the  body,  and  gradually 
becomes  diffused,  in  many  patients,  besides  the  changes  at  the 
point  of  infection  and  the  enlargement  of  the  lymphatic  glands, 
no  further  derangement  of  the  general  health  is  apparent ;  they 
retain  their  normal  color  and   do  not  feel  ill.     But  in  mnnj 
others,  especially  weakly  snlijects,  and  in  females  particularly, 
a  gradually  increasing  antemia  makes  its  appeamnce,  and  the 
jvatieuts  complain  of  a  sense  of  indisposition,  languor,  and  lil 
symptoms,  and  there  is  developed  a  sort  of  condition  like  clil 
rosis.    The  altemticm  in  the  constitution  of  the  blood  upon  whi 
this  condition  depends,  stands  in  a  close  relation  to  the  hype 
plasia  of  the  lymytliatic  glands,  which  latter  deliver  a  large: 
number  of  white  corpuscles  into  the  cii'culation  than  usual; 
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but  it  is  also  connected  T^ith  certain  other,  as  yet  unknown, 
^  processes  in  the  development  of  the  blood  (vid,  above,  p.  33). 
K  In  many  cases  the  commencement  of  general  s3miptoni3, 
P together  with  the  tenniuation  of  the  second  period  of  incuba- 
tion and  the  primary  stage  of  tlie  disease,  is  very  sharjily 
defined  ;  quite  as  shai-ply  as  in  one  of  the  acute  exanthemata. 
As  in  small-pox  or  measles,  so  in  syphilis  also,  may  an  eruiition 
fever  suddenly  occur,  as  the  precursor  of,  or  as  an  introduction 
to  further  symptoms. 


THE  SYPHILITIC  EEUPTrON  FEVEE. 

J,  M.  GunU,  Das  sypliilitische  Fielwr.  Kaclicnmeistor^s  Zeit&ch.,  Kcne  Folge,  11., 
18C3,  p.  123;  IV.»  1805,  p,  192.  Extract  from  it  m  J,  E.  Gmtz,  Das  STijbi- 
litische  Fiuber,  Leipzig,  1878,  p.  56  aud  03.  Tlie  Inst- named  work  coDtniim 
an  almost  complete  compendium  of  qU  the  information  cunceming  fcTer  in  the 
coarse  of  sypbilia  that  occurs  in  the  literstiu'e  up  to  the  year  1873.— -4.  Four- 
nitr^  Le^onS)  etc.,  p.  854 

Mention  is  made  of  the  eniption  fever  of  sypliilis  by  the 
oldest  'ftTiters  on  the  morbus  gallicus,  many  of  them  calling 
especial  attention  to  the  fact  of  its  occurring  under  the  form  of 
repeated  rigors  or  of  evening  exacerbations  of  fever.  But  the 
febrile  attacks  that  usher  in  the  period  of  eruption  in  sypliilis 
were  not  always  distinguished  from  those  wliich  occur  some- 
times in  the  later  periods  of  tlie  disease.  Hunter  refers  to  this 
distiBctioD,  liowever,  in  remarking  tliat,  at  lirst,  the  fever  bears 
a  close  K^serablance  to  a  rheumatic  fever,  but  later  is  more  like  a 
hectic  fever.  We  are  indebted  to  J.  E.  Gi'yitz  for  more  accurate 
investigations  concerning  the  eruption  fever.  By  means  of  the 
thermometer  he  succeeded  in  demonstrating  the  fact  that  the 
fever  most  frequently  precedes  the  appearance  of  any  manifes- 
tations upon  the  skin,  and  tliis  lias  since  been  repeatedly  con- 
firmed by  others.  Hence  the  relation  is  similar  to  that  wliich 
obtains  in  the  acute  exanthemata,  where  the  fever  also  pre- 
cedes the  eruption  of  the  exanthem  either  by  one  (scarlet  fever) 
or  several  (measles,  smalhpox)  days.  The  morbific  agent  is 
already  present  in  the  body,  but  different  tissues  and  organs 


^ 
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react  towards  it  with  different  degrees  of  susceptibility,  and 
the  nervous  system  (upon  which  the  occuiTence  of  fever  is 
mainly  dependent)  is  affected  earlier  and  with  greater  facility 
than  the  skin  and  other  organs. 

In  the  rise  of  the  bodily  temperature  we  have  a  criterion  f< 
determining  with  precision  the  period  at  which  the  general  affeo 
tion  takes  place.  Cxuntz  states  that  the  syphilitic  fever  cora- 
mences,  most,  commonly,  between  fifty  and  sixty-five  days  from 
the  time  of  infection  (with  a  single  exception  it  did  not  occm-  in 
any  of  his  cases  before  the  fortieth  day) ;  the  period  may  also 
be  deferred  till  the  ninetieth  day. 

According  to  Giintz,  the  fever  may  consist  of  a  sudden^ 
marked  elevation  of  temperature  occurring  bat  once,  or  it  may 
continue  for  days,  during  which  time  the  tempemture  may 
reach  nearly  104^  F,,  and  then  rapidly  fall  again.  This  recession 
of  the  fever  is  often  only  temporary,  howeverj  and  merges  into 
remittent  fever  of  a  very  moderate  grade^  which  may  last 
for  weeks.  As  in  one  case*  that  I  observed  theiTnometrically, 
this  remittent  fever  may  also  show  very  marked  variations  in 
tempt*rature,  and,  according  to  tiie  accompanying  sj^mptoms, 
may  present  the  most  striking  reseml>lance  to  an  intermittent 
fever.  Similar  cases  have  been  described  by  the  earlier  writers 
also,  as  Cazeniive/  Yvan^n,'  Zambaco/  Lancereaux/  and  many 
others. 

As  already  remarked,  the  eruption  fever  is  not  an  invariable 
occurrence.  Accordin«^  to  Giintz,  it  appears  in  about  twenty  per 
cent,  of  tlie  cases  ;  but  this  st^eins  to  me  to  be  too  low  an  esti- 
mate. According  to  Founiier  it  is  commoner  in  women  than  in 
men. 

TLe  symptoms  that  accompany  the  eruption  fever  are  of  great 
variety.     Apart  from  symptoms  which   pertain   to  every  more 


^  Ucber  d.  Verb  alt.  d.  Kurperwarm**  als  H  !lf?»iriittel  z.  DLign.  elntgier  Formen  iiyp 
Erkrankiiiij^r.     DtMiUch,  Arch,  f  klia.  Med.,  B.  IX,  1872,  p.  403. 
«  L,  L\,  p,  4HS  and  491. 

»  J'ifmpti*  Vrnr^n,  Des  m^tamorphoBei?  de  In  Syphilis.     Paria,  1854,  p.  173* 
*  Zanihtrai,  Dpb  affect,  nerveuses  B3^philitifjueg,     Paris,  18(52,  Cane  74 
*Ij.  0.^  p.  lOy.     See  also  Gii/iU  and  Fourtikr^  L  o. 
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xrked  elevation  of  tem|>erature,  such  as  pains  in  the  back  and 
obs,  general  lassitude,  and  a  feeling  of  dulness  in  the  head,  it 
^prioeipally  fnnctional  dij^turbances  of  tlie  nervous  systtmi  that 
c^urhem  ;  and  these  are  commoner  again,  and  of  a  severer  foiTm, 
I  women  than  in  men.  A  very  remarkable  dinturbance  of  this 
ort,  to  which  certain  writers  at  the  time  of  the  syphilis  epi- 
lemic,  Petrns  Pinctor  (1500),  for  example,  also  caHed  altentionj 
tlie  craring  appetite  that  many  syphilitic  persons  manifest, 
Dotwithstanding  the  fever  present.  Again,  violent  headache, 
embling  in  its  course  an  intermittent  neuralgia,  and  character- 
by  noetnrnal  exacerbations,  belongs  to  the  commonest  of 
liesp  symptoms.  The  pains  in  the  limbs  are  not  iJifrequL-ntly 
oufined  to  particular  joints,  and,  in  fact,  are  sometimes  associ- 
litedwith  swelling  of  certain  articulations,  so  that  under  these 
'circumstances  the  disease  may  simulate,  very  deceptively,  an 
acute  articular  rheumatism,  R.  Volkmann  '  observes  tluit  he 
has  once  or  twice  seen  cases  which,  at  the  i>eriod  of  the  acute 
invasion  of  syphilis,  together  with  an  unusually  marked  syphi- 
litic exanthem  and  violent  fever,  manifested  the  above  similarity 
to  acute  articular  rheumatism  ;  and  lie  also  states  that  mono- 
articular  hydarthroses,  particularly  of  the  knee,  commencing 
^  acutely,  and  then  becoming  very  persistent,  have  been  observed 
I  repeatedly.  Often  but  a  single  joint  is  affected,  as,  for  instance, 
the  carpo-metacarpal  joint  of  the  thumb;  and  it  is  often  this 
I  affe^^tion  that  first  brings  the  patient  tc*  the  pliysii-ian  ;  upon  a 
*^r^fiil  inspection  then,  a  roseola  is  found,  with  otiier  sym|>toms 
'^f '^Jpliilis,  Treatment  directed  to  the  latter  is  usuall}'  followed 
%  a  rapid  disappearance  of  the  joint  affection. 

Sametimes  the  symptoma — the  violent  headache,  dizziness,  and  fever — are  of 
^^  a  kind  that,  without  careful  ftttention,  an  abdominal  tyi>htis  mi^fht  be  m- 
'^"^;  and  in  several  cases  I  have  observ'ed  an  enliirgement  of  tlie  sjilcin  uhere 
^'^^  \\^d  lieen  no  malaria,  in  the  atAge  of  the  sypliilitic  eruption.  The  further  eoureo 
°'  tl]c  affection,  perhajjs  even  one  day  more,  renders  the  diagnosis  clear.  The 
^f^k%  out  of  the  cxanthera  shows  that  it  is  no  simple  catarrhal,  or  rlieuraatic,  or 
*Jphotii  fever,  hut  the  syphilitic  eruption  fever.  If,  as  sometimes  happens,  the  exnn- 
^'^niin  syphiHs  breaks  out  suddenly ^  and  in  a  very  pronounced  form,  and  pariicu- 

'  PUha  u.  BMrvUiy  Handb.  d.  allg.  u,  speoiaU.  Chinireie,  B,  II.  ^  2,  p.  504. 
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Ivly  wliere  the  antbretk  of  the  empdou  occurs  just  at  the  acme  of  the  fjera^  it  k 
pOMible  Ui  commit  the  mistake  of  confoiisduig  the  disease  with  SHsaala,  the  erap- 
tiOD  possiblj  rei^embling  that  of  the  latter  disease,  and  the  periods  of 
lefctence  to  the  occtin^Dce  of  the  exanthero  corrcs^odtJig  in  the  two 
Should  the  eraption  consist  of  disaeminated  tubercles,  one  might  easilj  think  of 
varioloid,  espcciallj  if  a  rapid  reoesioii  of  the  feTer  has  taken  place  Just  m  the 
ernptioii  tnade  its  appearance.  These  are  by  no  means  mere  imaginmrj  cases.  It  b 
Dot  uncommon  that  the  patients  hare  not  the  least  idea  that  the  febrile  srmploiiii 
for  which  tUej  seek:  medical  aid  hare  anrthing  to  do  with  the  perhaps  in^gnificuit 
or  (as  is  often  the  case  in  women)  unnoticed  affection  upon  the  genitals ;  or  ^b^ 
maj  intentionallT  conceal  the  Latter ;  or,  in  case  the  primary  affection  has  an  ana- 
stial  situation,  tbej  ma?  not  eyen  be  aware  that  thej  are  infected.  A  carefol  Qltaa- 
vation  of  the  mode  in  which  the  exaothem  appears,  remembering  that  In  sjphiiii  i 
much  longer  period  is  required  for  its  deyelopni^xt,  together  with  aocorate  tber- 
mometric  ottsenratioos  of  the  course  of  the  fever,  will  tend  to  render  mlstaket  ol 
the  aboTc  description  infrequent 

"With  the  access  of  the  eruption  fever,  or,  in  the  absence  oil 
this,  with  the  outbreak  of  an  exanthem  or  affection  of  the  I 
sils  and  the  part$  in  their  vicinity,  the  generaJ  infection  is  com-  ^ 
plcte,  aud  the  disease  has  tmtertHi  upon  its  secondary  stage,  or, 
according  to  Hunter  s  mode  of  expression,  the  syphilis  has  become 
^^  constitutionaL^*  The  entire  system  is  now  under  the  inJiuence 
of  the  syphilitic  ]M>ison,  and  every  organ  and  tissue  may  suffer  in 
conseApieuce. 

The  various  forms  under  which  all  these  parts  may  become 
affected  \sill  occupy  us  in  what   follows,  the  separate  organs 
bdni:  c< :pnsider<;*d  in  succession.     We  here  take  leave  of  the  clini- 
cal  eoiu*se,    whicli  uur    discussion  has    hitherto  pursued,   and 
proceed  to  treat  successively  of  the  various  series  of  pathological 
changes,  as  observed  in  each  organ  separately,  either  during  the 
course  or  in  consequence  of  syphilis,  together  with  the  symptoms 
theri'liy  occasioned.     This  is  mainly  for  the  sake  of  avoiding 
re|>etitious,  since  otherwise  a  portion  of  the  organs  would  have 
to  be  considered  both  in  connection  with  the  so-called  seconda 
and  tertiary  symptoms;  moreover,  in  regard  to  certain  of  t 
changes,  it  has  not  been  positively  determined  to  which  s**r 
they  properly  belong.     For  the  purpose  of  locating  the  syn 
toms  with  reference  to  the  course  of  the  disease,  the  above  gen 
end  sketch  mav  sen'e  as  our  chart. 


AFFECTIONS  OF  THE  SKIN  ATTD  MUC0F8  MEMBEAHE.        129 

I-OCATION   OF  THE  DISEASE  IN  THE  DIFFERENT  ORGANS. 
SKIN  AND  MUCOUS   MEMBRANE. 

MfTM,  UeHer  d.  Erkenntiiiss  o.  Nutur  der  syph.  Haulkrankheitcn.  Bonn,  18:^2* — 
jP.  L.  a.  Cazmate^  Trait<5  dei*  Syphilides,  Paris,  IMZ.—Bamereau,  Traits  ties 
afi^ecL  de  la  peau,  Bjmptomatiques  de  la  Sypliilis*  Paris,  1852. — H.  Aitftpiti^ 
Ueber  d.  ZtiUeninfiltr.  d,  Lederliaufc,  etc.  Wiener  mod.  JahrhUcluT,  XX»,  2. 
1864,  p.  222.— il,  F.  BMad^ki,  Ikitr.  z.  Phjs.  u.  Path.  d.  Uaiit.  HU?.iaigsl>cr. 
d*  k&\&.  Akad.  zu  Wien,  1867,  S.  233. — J,  Neumann,  Ueber  Sjphilis  dcr  Ilaut. 
Wien,  med.  Prease,  IX.,  1868,  No.  7,  9.— Id.,  Lchrk  d.  Ilautkrankhnten, 
a  Aiifl.  Wien,  1873,— .V.  K&fui  (Kfijmsi),  D.  Syphilis  d.  SchkiiuhLUit  d.  Miind-, 
Riidicn-,  Nascn-  und  Kehlkopfshohle.  Erlangcn,  IMCO.^Id.,  Die  kliu.  ii. 
bistolug.  Charaktere  dor  Sypliiliden,  Wiener  nipd.  Woclionsch.,  XX.,  1870, 
No.  55-57. — M.  Kftpon\  Die  Pyphilia  der  Ilaut  u.  d.  angrc  nzt  nd<  n  8(  hi  i em- 
Mute^  2  Lief,     Wien,  1874 — Tlic  general  works  on  syphilis  given  on  p.  3. 

The  affections  of  the  skin,  as  the  most  apparent  of  the  mani- 
Ifeations  of  syphilis,  have  alwaj^'s  pkiyed  a  very  important 
jxite  in  the  descriptions  of  the  disease.  The  earlier  writers 
[enibracHl  them  all  under  the  name  of  '^pu^ffdne,'^  Still,  they 
IdestTib+^d  the  various  forms  under  whieli  they  appear  with  toler- 
^  abk  clearness.  Biett  was  the  iirst  who  clearly  drlin<'n  ted  the 
I  characters  of   the  dilTerent  forms,  with  reference  to  elr^nu^ntary 

langps  in  the  skin,  and  he  adoj)ted  the  term  ''  spphnidej^ 
'  pfevioasly  employed  by  Alibert. 

Th«  i?kin  undergoes  ct^tain  f!:eneml   alt<*rations  in  s^yphilis, 

aa is  other  ohronio  diseases,  with  respect  to  its  lustrp,  softness, 

,  *Dd  the  amount  of  blood  it  contains.      We  noti<*e,  particularly 

Im  tie  tertiarj'  stage,  or  where  there  is  a  pronounced  syphilitic 

I  marasmus,  a  sallow,  harsh,  and  flabby  skin.     But  besides  these 

*gmt  number  of  special  forms  of  skin  affections  are  caused  by 

f^hilis,  and  while  a  part  of  these  may  be  produced  by  otlier 

musea,  many  of  tliem  are  quite  peculiar  to  syphilis.     But  ev(^n 

^^  the  forms  which  are  not  peculiar  to  this  dist^nse,  thi^re  are 

"d  certain  characters,   when  owing  their  origin  to  syphilis, 

1   render    them    immediately    recognizable    as    syphilitic. 

se  peculiarities  were  recognized  long  ago ;   not  infrequently 

re  has  been  too  much  stress   laid   upon    tliem.      The   most 

fM>rtant  of  tliem  are : 

YOL*  in— 8 
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1,  TJie  Color, — ^A  syphilitic  efflorescence,  after  continuing  for 
several  days,  or  especially  where  it  has  lasted  for  a  longer  tini«, 
often  assumes  a  peculiar  red  color,  which  Gabr.  Fallojjia  com- 
parud  to  the  color  of  ham.  Swediaur  chose  the  color  of  cop- 1 
per  for  comparison,  and  a  coppery  red  hue  has,  ever  since,  been 
univei'sally  accepted  as  a  characteristic  mark  of  the  sypliilitic 
eruptions.  The  peculiarity  of  this  color  consists  in  a  combiiia- 
tion  of  yellow  and  brown,  with  the  more  or  less  dark  reel  of 
the  efflorescence.  On  inquiring  into  the  source  of  this  peculiar 
color,  we  find  that  it  is  not  an  exclusive  mark  (and  tberefore 
not  a  specific  one)  of  the  sj^hilitic  eruptions.  In  every  syphi- 
litic efflorescence  there  is  a  circumscribed  dilatation  of  blood- 
vessels, together  with  a  certain  amount  of  exudation  of,  mainly, 
wliite  blood-cells  into  tly^  sheaths  of  the  vessels  niendy,  or  also 
into  the  surroundiug  tissue.  Tlie  greater  in  degree  the  stasis^ 
the  more  abundant  will  the  exudation  also  of  red  corpuscles 
be,  and  it  is  the  alteration  of  the  colormg  matter  in  these  red 
globules  wliieli  imparts  to  the  color  of  the  syphilides,  after  they 
have  remained  for  some  time,  their  yellowish  or  brownish 
sliades.  These  shades  are  more  distinct  in  proportion  as  tlie 
congestion  of  the  vessels  and  the  redness  thereby  occasionedi 
re(*edes,  and  they  are  more  pronounced,  also,  the  longer  thd] 
stasis  has  continued.  In  tlie  same  way  any  ettiorescence,  or! 
its  immediate  vicinity,  or  scars  following  ulcers  on  the  lower | 
extremities,  not  due  to  syphilis,  may  also  assume  this  color. 
Long- con  tinned  dilatation  of  capillaries  and  stasis  of  the  blood 
is  all  that  is  necessary  to  produce  the  pigmentation.  When, 
in  addition,  there  is  such  a  state  of  the  blood  as  favors  extra- 
vasation of  its  corpuscles  through  tlie  vascular  walls,  or  capillary 
hemorrhages  such  as  exist  in  scorbuta,  and  occasionally  in  mea- 
sles  and  small-pox,  the  eruptions  of  these  diseases  may  present 
a  coppery  color  quite  as  marked  as  in  the  syphilides. 

Thi^pif/mentaiiofi  left  by  syphilitic  eruptions  is  the  resn 
the  conditions  alread}^  stated.      The  pigment  of  the  rete 
pighii  becomes  increased  through  direct  transformation  ot 
exuded  coloring  matter  of  the  blood,  or  perhaps  also  in  cow 
quence  of  an  alb^ration  in  the  nutrition,  due  to  the  influence 
the  blood  stasis.     If  the  rete  Malpighii  has  been  destroyed  I 
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ulceration,  the  scar  is  not  pigraented,  and  its  whiteness  is  in 
Btriking  contrast  to  its  deeply  pigmented  border.  The  pigmen- 
tation gradually  becomes  paler,  and,  unless  unusually  marked, 
it  may  entirely  disappear. 

Pigmentation  occurs  also  in  the  skin  without  a  local  hTpenemm  having  preceded 
(ephelidt?s,  chltja^ma,  Addisoii*«  dis4'aa«j.  Likewise  there  may  occur^  in  coosequenre 
of  8y|>hilis  (almost  exclusively  in  females,  according  to  Foumier),*  irregularly 
shaped,  grayish-brown  jjigmeot  sjiot^  csf>eciaHy  ui>on  the  skin  of  the  neck,  which 
deYclop  very  gradually  and  contiuus  for  ft  Loqg  time  in  spite  of  anti-syphilitic 
treatment. 

Tlie  coppery  coloration  does  not  pertain  to  all  forms  of  the 
Byphilitic  eruptions  in  an  equal  degi^ee.  A  certain  intensity  in 
the  local  process  and  prolonged  continuance  are  requisite.  In 
persons  with  very  pale  skin,  and  particularly  in  such  as,  at  the 
time  of  the  eniption,  are  very  anfemit%  it  is  often  wholly  wanting 
or  makes  its  appearance  only  as  the  exanthem  begins  to  wane, 
with  a  yellowish  color.  In  persons  with  dark  complexions  it  is 
often  very  pronounctfd, 

2,  Poh/morphous  charaeter  of  the  exanthem.  In  the  Byphi- 
litic eruptions  it  is  very  common  to  see  macules,  papules,  vesicles, 
and  pustules  side  by  side.  The  reason  of  this  lies  in  the  chronic 
course  of  tlie  s3T>hnides, 

Notwithstanding  the  anatomical  basis  is  the  same  for  all  of 
them,  namely,  a  cellular  infiltration  proceeding  from  the  blood* 
Vf*ssels^  dilTerent  gradr^s  of  the  process  are  sometimes  att*iined  in 
differ^mt  situations,  corresponding  to  which  different  forms  are 
exhibited.  Or  the  most  different  initial  foims  m^y  finally  h  ad 
to  one  ultimate  form  ;  thus,  for  instance,  sypMlides  of  the  most 
various  description  may  gradually  all  assume  the  form  of  uh^^rs. 
Where  the  course  of  the  skin  affection  is  chronic,  and  the  s^^par- 
ate  points  of  efBoresrence  do  not  make  their  appearance  at  the 

ne  time,  different  stages  of  development  will  be  present  simul- 
neously. 

Mon?over,  this  polymorphous  character  is  not  peculiar  exc  lu- 

ely  to  s>^>hilis,  but  occurs,  tliough  in  much  less  degree^  in 

^  Lemons,  p.  423. 
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other  chronic  diseases  of  the  skin  (for  example^  in  eczema  and 

scabies), 

3.  The  annular  form  of  a  syphilitic  efflorescence,  or  the ' 
grouping  togetlun-  of  several  points  of  efflorescence,  to  form  eitlier 
perfect  cii'cles  or  segments  of  circles  similar  to  those  observed  in 
herpes  circinatus.  This  form  occurs  rarely  in  simple  mactikr 
ernptions,  oftener  in  tlie  papular,  tubercular,  and  vesicular,  A 
considerable  length  of  time  is  necessary  to  its  production  m  a 
single  efflorescence,  and  it  is  only  in  such  as  have  a  long  dnration^ 
as,  for  example,  a  papule  or  an  ulcerating  tubercle,  that  we 
obsenn^  this  peculiar  foi-ni,  its  development  depending  upon  a 
gmdual  receding  of  tlie  disease  process  in  the  centre,  while  at 
the  periphery  it  continues  to  advance  upon  the  surrounding 
sound  skin.  So  the  circle  gradually  extends,  or  its  progress 
being  irregular  or  interrupted,  only  segments  of  circles  are  pro- 
duced, or  st*vi^ral  circles  near  each  other  may  approach  and  inter- 
sect, giving  rise  to  exti*emely  complicated  forms,  A  grouping  of 
several  points  of  efHorescence  in  tlie  form  of  a  circle  also  occurs, 
sometimes,  even  at  the  xi'vy  first  eruption. 

Isolated  eruption.^,  apjjearing  after  tlie  acute  period  proper 
has  passed,  so-called  relapses,  are  especially  prone  to  take  this 
form  either  from  the  very  commencement  or  through  a  series 
of  gradual  changes ;  it  is  also  v(^ry  pronounced  in  syphilitic 
uk'tn-ations,  notably  in  the  serpiginous  ulcers. 

The  annular  form  is  often  very  distinct,  too,  on  the  mncoas 
membmnt\  especially  upon  the  tongue,  on  the  hard  and  soft 
palate,  and  on  the  gkms  i)eiiis. 

4.  7' he  absence  of  llchiRg  of  the  skin  affected  with  s}-pM- 
lides.  Very  often  every  sensation  tliat  could  be  occasioned 
hy  \x  skin  eruption  is  st)  completely  wanting  in  the  syphilides 
tliat  many  initii'iits  are  not  even  aware  that  they  have  any 
eruption.  But  tliere  are  also  exceptions  where  pretty  violent 
i telling  is  present,  especially  where  the  exanthem  comes  on  vei 
acutely. 

The  Different  Forms  qf  the  Si/philffic  AffeeUons  of  the  SJ^i 
and  MurofM  Membranes. 

The  syphilides  are  still  classified,  with  but  slight  modifica- 
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tions,  according  to  the  following  division  of  Biett,  also  adopted 

by  Cazenave ; 

1.  Exanthema  tons  sypMlides* 

2.  Vesicular  ^' 
a  Pustular  " 

4.  Papular  ** 

5.  Squamous  " 

6.  Tubercular  ** 

Tliis  division  has  reference  exclusively  to  the  external  form, 
and  since  the  microscopical  change  in  the  cutis  and  raucous 
membrane  in  all  these  different  forms  is  essentially  the  same, 
namely,  cellular  infiltration,  the  differences  between  the  separate 
forms  are  better  characterized  by  the  gross  appearances  than  in 
their  minute  anatomy.  But  nevertheless  some  regard  should 
also  be  paid  to  aiuitomical  conditions  in  t!ie  elassilicatiou,  espe- 
cially to  the  greater  liability  of  certain  components  of  the  tissue 
of  the  cutis  or*  mucous  membrane  to  become  attacked  in  some 
affections  than  in  others.  The  very  numerous  forms  to  be  dis- 
tinguished  may  be  thus  better  classified  at  tlie  same  time  that 
the  snpenibimdant  nomenclature  is  somewhat  abridged. 

Keeping  the  fact  in'  view  that  intermediate  varieties  may 
occur,  we  may  range  the  different  forms  in  the  following  groups ; 

I.  Circumscribed  Hypermmias  with  hut  slight  InfiUraiion, 

I  Macular  syphilide,  Roseola. 

II-  Marked  Infiltration  of  the  Fa2nllari/  Body: 

^  1.   In  the  form  of  papulca : 

Papular  syphilide. 
I  2.  In  larg@  patches: 

1  Squamous  syphilide. 

On  macous  membranes,  or  at  favoral>le  points  in  the  cutis : 

Moist  papules  (condylomata  lata). 

HI.  Especial  Implication  of  the  immediate  Vicinity  of  the 
Follicles  (Hair  and  sebaceous  follicles). 

1.   Simple  infiltration,  with  either  Bcanty  or  no  ciudation  in  the  foUiclea: 

lichen  syphiliticns, 
3.    With  acute  suppuration  in  the  foUicle: 

Acne  syphilitica. 
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S.  ExQxiatioi)  mto  sniall,  markedly  infiltnitcd  groups  of  follicles,  with  npid  for- 
mutioa  of  cni&ta: 

Impetigo  syphilitica, 

IV,  Infiltration  with  Subepithelial  Suppuratiem  arid  Superfi- 
cial UlaeraiimL 

Pustular  sypMlide : 

Varicella  syph.     Pemphigus  syph. 
Ecthyma  syphiliticum, 
Rnpia  syphilitica. 

V.  InfiUration  with  Disintegration  to  a  considerable  depth 

[guimuous  development). 

Tubercular  syphilide  (lupus  syphiliticus). 


L  Circumscribed  hypenemias  with  but  slight  infiltration. 
Macular  Syphilide,  Hoseola  syphilltiea. 

This  is  the  earliest  and  most  common  form  of  the  syphilitic 
skin  affections.  It  is,  as  a  rule,  the  first  of  all  the  various  mani- 
ft?stations  upon  the  integumentj  making  its  appearance  not 
infrrfiue^ntly  after  an  eruptive  fever  of  several  days'  duration, 
and  does  not  then  become  very  abundant  at  once,  but  so  grada* 
alJy  that  fourteen  days  or  more  elapst^  before  the  eruption  is 
at  its  height.  Tlie  exanthem  consists  of  perfectly  even,  rose- 
eolon^d,  or  darker  coloned  spots,  of  a  size  varying  usually  from 
that  of  a  lentil  to  that  of  a  pt^,  with  a  roundish  or  irregular 
shape.  At  tirst  it  dii^appears  entirely  under  the  pressure  of  the 
finger,  but  when  it  has  lasted  for  several  days,  and  especially  if 
tlie  color  is  rather  dark,  on  withdrawing  the  pressure  a  yellowish 
discoloration  remains  behind,  and  the  exanthem  has  already,  to 
a  certain  degree,  the  characteristic  coppery  hue. 

Y^Tj  often  at  this  time  tlie  infiltration  of  the  cutis  (wtuclv 
according  to  Biesiadecki,  consists  in  an  accumulation  of  cells 
along  the  capillary  vessels  and  a  growth  of  nuclei  in  their  wails) 
biggins  to  be  perceptible,  on  account  of  a  certain  elevation  of  the 
spots  of  efflorescence,  which  does  not  yield  to  pressure. 

A  syphilitic  roseola  may  present  the  greatest  diversity  with 
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regard  to  the  abimdance  of  the  maculsBj  as  well  as  in  their  form. 
Sometimes  it  is  with  difficulty  that  a  few  spots  can  be  detected 
upon  the  sides  of  the  chest  and  in  the  groin,  and  again,  soine- 
times,  they  are  disseminated  over  the  whole  body  like  the  ertip- 
tion  of  measles.  If  certain  spots  are  elevated,  we  speak  of  it  as 
an  erythema  papidatum.  Occasionally,  along  vrith  a  few  small 
macalse,  there  may  be  a  number  of  large,  isolated,  smooth 
prominences,  with  a  diameter  of  fi'om  one  to  two  cm.,  presenting 
very  markedly  the  peculiar  coppery  coloration,  and  resembling 
sometimes  the  spots  of  erythema  nodosum. 

K  the  eruption  is  only  scanty,  it  may  disappear  pretty  rapidly 
in  the  course  of  from  one  to  two  weeks  ;  but  with  especial  rapid- 
ity if  the  patient  has  been  subjected  to  a  mercurial  course, 
\     When  left  to  itself,  it  remains,  as  a  rule,  for  several  weeks,  and, 
j     where  it  has  already  lasted  for  some  time,  there  may  be  seen 
spots  of  efflorescence  in  the  most  various  stages  of  development 
—fresh,  red  macule  or  papulse,  together  with  both  pale-colored 
I     and  pigmented  spots.     Vesicles  and  pustules  develop  very  rarely 
during  the  existence  of  a  roseola. 

Emptions  that  are  due  to  other  causes  than  ajphilia  may,  under  certain  circuni- 
,  b«  confoundt'd  with  the  eyphUitic  roseola.  The  roseola  of  titjihoid  fever 
cm  only  giv^e  rise  to  euch  a  mistake  when  it  is  exceedingly  abundant,  as  ha[)|)enfl 
in  mild  casea  occasionally;  but  even  then  the  face  Ls  always  free  from  the  eruption, 
which  id  a  sypliilitic  roseola  equally  extensive  would  never  be  the  case.  The 
syphilitic  roseola  would  scarcely  ajJix'ar  in  the  form  of  isolated  lentjcuhir  papulca, 
developing  gradually  and  leaving  lieinnd  somewhat  pigmented  and  slightly  abining 
■pote,  at  in  the  case  of  the  roseola  of  typhoid  fm^r ;  and  f tirthcjiuore^  the  rest  of 
the  symptoms  tend  to  prevent  a  mistake. 

In  children  a  s^^philitic  roseola  may  be  mistaken  for  meashn  or  for  rnhmla  ;  for 
the  former  particularlyj  if  the  syphilitic  eianthem  was  piTceded  by  a  violent  erup- 
tion fever*  Inasmuch  aa  rvb^*la  frequently  runs  its  course  with  but  slight  tmd 
rapidly  disappearing  fever,  or  witb  none  at  all,  its  resemblance  to  mild  cases  of  rose- 
ola syphilitica  is  very  great.  Circumspect  examination  and  observation  of  tbe  ca8«% 
with  careful  noting  of  the  temperature,  the  absence  of  red  Bpots  upon  the  mucous 
membrane  of  the  mouth  and  throat  in  the  syphilitic  affection ;  further,  the  absence 
of  any  catarrhal  affection  of  the  respiratory  passages,  such  as  is  invariably  oliiserved 
in  measles,  the  discovery  of  other  symptoms  pertaining  to  syphilis — the  primary 
leaioti,  enlargement  of  the  lymphatic  glands,  and  the  affectiiJU  of  the  throat — will 
render  it  a  matter  of  but  little  dittieulty  to  establish  a  diagnosis  of  syphilis. 

OeriaiB  medicaments,  paiiicularly  cojmiba   haham^   may  cause  skin  eruptiOBSi 
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which,  though  really  haTiog  but  slight  resemblauco  to  the  roseola  sjphilitica,  mty 
nevertheless  fiometiiues  be  confounded  with  it,  for  the  reason  that  the  affection  of 
the  genitals,  for  which  the  copaibit  balsam  has  perhaps  been  used,  is  apt  to  jltoojc 
Buspicion  in  this  direction.  The  eruption  of  erytitema  Italsamwum  (which  is  much 
more  like  an  urticaria  or  a  lichen  urtktatms  than  the  syphilitic  roseola)  cunsiits  of 
flat  elevations  and  of  smaller  or  larger  papules  that  are  often  confluent,  and  whieh 
occur  more  csjKicially  upon  the  extensor  surfaces  of  the  cxtrcmilica,  on  the  bacJuof 
the  hands,  and  about  the  joints.  According  to  Z*jisal,*  large  confluent  patches  mt 
particularly  apt  to  occur  in  places  where  the  Bkin  Ib  continually  Buljjccted  to  i^tsbt 
sure.  This  affection  runs  its  course  witbout  fever,  and  is  also  dietinguiahed  by  tlje 
intense  itching  accompanying  it. 

This  eruption  is  in'oduced  under  the  influence  of  the  balsan^ic  remedies  (c^ 
cidly  of  coi>aiba  and  of  c<uhc!«  also),  only  in  persons  especially  predi^poatil  to  it, 
whether  Iheac  remedies  have  been  employed  in  the  treatment  of  ganorrha?a  or  of 
Bome  other  alTcction,  Even  thougli  the  peculiar  characteristics  of  this  eruption— 
lociition,  form,  and  itching— should  not  be  well  pninounced,  the  diagnosis  mij 
Jieverthekss  he  made  from  the  hii^tory  of  the  case,  that  is,  from  the  evidence  of  tbeae 
remedies  having  been  en>ployed  within  a  short  time ;  from  the  diacovery  of  the 
violet  like  odctr  in  the  urine,  or  from  the  detection  of  the  resin  in  the  latter  througb 
a  precji»itate  being  produced  on  the  additiipn  of  NO*,  and  afterwards  clearing  up  on 
boiling;  or,  in  those  wlio  tiave  taken  cubehs,  from  the  peculiar  odor  in  the  bfeath. 

The  iutLTuul  use  of  niercuTy,  too,  api>ears  to  cause  mi  ervthematoua  eniptiou  in 
many  perst>n3,  as  shown  in  a  case  of  Zeissl's,-  where,  after  taking  different  mercuriti 
pn^p.T  rat  ions,  as  calomel,  the  yellow  iodide,  etc.,  an  extensive  erythema  was  pro* 
dticed,  chieHy  on  the  flexor  sidi^s  of  the  legs  and  arms,  but  also  upon  the  tninJL  I 
have  olKierved  a  very  similar  cru]>tinn,  unlike  the  eczr^uatous  eruption  sometiiiies 
caused  l»y  the  external  use  of  mercurial  ointment,  in  a  patient  who  had  lieen  treated 
by  inunctioiui.  The  frictions  were  made  in  the  usual  manner  during  ten  dajB» 
when,  one  morning,  a  flue,  papular,  measly  exanthem  made  its  a]>pearance  upon  the 
front  and  nides  of  the  chest,  as  far  down  Jis  the  lower  border  of  the  rii>&,  in  the 
{TToins,  tn  the  tlt'xnre  of  the  left  elliovv,  and  upon  the  right  wrist.  The  back  and 
other  portions  of  the  body  were  entirely  free.  He  had  anointed  the  calf  of  th« 
left  leg  the  evening  previous,  the  evening  before  that  the  calf  of  the  right  leg,  and 
the  third  evening  before,  the  left  thigh,  and  the  gray  color  of  the  ointment  ^-ai 
Btill  to  be  seen  in  the  last-named  situation  at  the  time  the  exanthem  appeared. 
Hence  the  eruption  occurred  in  situations  that  either  had  not  been  touched  for 
several  days,  or  had  never  been  anoiuted  at  all.  The  night  after  the  eruption 
apjienrcd  the  ]>atient  had  a  sligiit  fever,  and  was  unable  to  sleep  on  account  of  th« 
ileking.  Two  days  later  the  eruption  (it  having  nieantime  appeared  slightly  upon 
the  abdomen)  had  become  quite  even  with  the  surface,  and  darker  col on^d  i  was 
BOOK  what  ccchymotic,  la  eight  days  it  disappeared.  At  the  outbreak  of  the  exan- 
them tlie  mercurial  inunctions  were  stojipcd,  and  a  week  later  the  bichloride  ww 

^  L,  a,  p,  110.  »  L.  c,  p.  Ill, 


AFFECTIONS   OF  THE   SKOf  ANB  MUCOUS   MEMBRANES.       137 

commenced  uitcnmlly,  but  similar  app^^amnces  were  not  again  oUserred-  The  con- 
nection of  tbiB  erupUoB  with  thu  adminigtmtiun  of  the  mercury  connat  be  very 
•tronglj  insiitcd  upon  ;  and  were  it  uot  for  Zeissra  obsenralioiia,  ivlKTt.%  on  account 
of  the  of t-rei>eated  occun-euce  of  the  manifestjition,  the  connection  between  the 
two  can  scarcely  be  doubted,  I  shoidd  not  have  ventared  to  allude  to  the  ahoTB 
eaae  as  I  have.' 

The  roseola  sypliilitica  is  sometimes  the  sole  eruption  tliat 
occnrs  dunng  tlie  entire  course  of  the  disease.  Very  rarely  no 
eruption  occurs  at  all,  but  merely  certain  trivial  affections  of  the 
tliroat,  esjiecially  of  the  tonsils.  But  in  a  disease  with  such  a 
protracted  course,  in  which  slight  and  isolated  eruptions  of  the 
skin  may  so  easily  esca]>e  the  notice  of  both  the  patient  and  the 
physiciauj  it  is  impossible  to  speak  very  positively  upon  this 
point.  On  the  other  hand^  the  roseola  may  recur  a  number  of 
tioies  in  the  course  of  one  and  thn  same  sypliilitic  attack.  Such 
rt:*lapses  are  commonly  marked  by  certain  peculiarities.  The 
spots  are  paler^  of  a  more  grajish  red,  and  are  very  few  in  num- 
ber ;  the  S4?j)arate  spots  of  etllorescence  are  hirg(_4s  and  exhibit 
more  frequently  the  annular  form,  or  tlie  groui>iug  together  of 
several  spots  in  a  ring  shape,  than  at  the  first  occurrence  of  tlie 
eruption.  With  the  exception  of  the  annuhir  variet3%  the 
relapses  are  usually  of  short  duration.  An  erythema  annulare 
may  appear  as  a  relapsing  syphilide  as  late  as  twelve  months  or 
more  after  the  infection* 

Tlie  erythematous  syphilide  is  not,  as  a  rule,  perceptible  upon 
the  mucous  membranes  (at  least  not  as  a  nuu-ular  eruption), 
with  the  exception  of  the  raucous  membrane  of  the  throat. 
When  it  occurs  in  the  throat  it  is  in  the  form  of  a  diffuse,  more 
or  less  pronounced  redness,  sometimes  accompanied  by  a  slight 
CBdema  of  the  mucous  membrane. 

IL  Well-marked  circumscribed  infiltrations  of  the  papillary  body 

of  the  cutis. 
1.  In  the  form  of  pajJuliSB, 

Papular  SuphiUde. 
Papules,  from  the  size  of  a  barley-corn  to  that  of  a  split  pea, 

^  With  regard  to  tnercniriiLl  dermatitla,  compare  also  A.  Ku^i^nauVB  UnterBuchungeiL 
0ber  den  confititutionellen  McTcurialifimuB.     Wurzbturg^  ISGl,  p.  3(K1  £. 
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varying  in  color,  according  to  their  age,  from  red  to  brownish  r^ 
rather  hard  to  the  touch,  and  smooth  upon  their  surface,  or  eh^ 
slightly  desquamating,  constitute  tliis  variety  of  the  exanthein. 
In  this  form  the  separate  points  of  efflorescence  are  most  fiv- 
quentlj  about  the  size  of  a  lentil ;  hence  the  name  Itnticalar 
miphilide.  The  separate  papules  are  shari>ly  circumscribed,  at 
lirst  smooth,  later  covered  with  loose  epidermis,  or,  the  latter 
having  been  rubbed  off,  the  summit  of  the  papule  presents  a 
dark-red  and  shining  ai>pearanee,  and  soon  covers  itself  with  a 
thin  scab  through  the  oozing  from  it  of  a  little  serum.  Around 
the  base  of  the  red  summitj  or  the  scab,  is  the  ragged,  sUghtly 
raised  edge  of  the  epidermis.  Occasionally  the  epidermis  over 
the  papule  becomes  loosened  (in  consequence,  probably,  of  a 
very  slight  exudation  underneath  it)  in  the  form  of  a  yellowish 
unbroken  pellicle,  which  is  a  little  thicker  in  the  centre,  and  this 
is  more  apt  to  occur  in  j^laces  where  the  epidermis  is  somewhat 
thickened. 

The  central  loss,  or  at  least  a  marked  thinning  of  the  epider* 
mis,  may  remain  for  some  time  after  the  papule  has  receded 
and  become  ])erfecLly  level  witli  the  surface  of  the  skin.  On  the 
palms  of  the  hands  and  soles  of  the  feet,  where  (on  account  of 
the  thickness  of  the  epidermis  probabl)^)  the  papular  elevation 
is  never  very  marked,  there  often  occur,  in  connection  with  a 
papuhir  syphilide  over  the  rest  of  the  body,  certain  perfectly 
level  places,  with  a  circular  loss  of  epidermis,  whieh  look  a^ 
though  the  cuticle  had  been  punched  out  mth  some  instrumenr* 
Plaei's  so  de]>rived  of  their  epidermis,  or  which  may  be  still 
desquamating  in  the  centre,  represent  the  situation  of  fornu^r 
papuh^s.  These  papules  appear  at  first  in  th(*  form  of  riirnlar 
reil  spots,  darker  in  the  cimtre,  which  become  gradually  denuded 
of  their  epidermis  witliin  the  entire  area  oceupied  by  the  infiltra- 
tion. This  aiTeetion  is  still  often  incorrectly  represented  as  a 
special  varit^ty  of  syphilide,  and  is  usually  designated  by 
name  psoriasis  pal  mar  is  and  plantar  is. 

Sometimes  we  find  only  round  places  of  this  sort,  of  f 
one-half  to  on<^  em.  in  diameter  ;  in  the  furrows  of  the  hand  I 
are  of  a  more  ol^long  shape,  and  fissures  may  form,  extenq 
into  the  papillary  body  ;  the  latter  then  remains  exposed,  or  Ik 
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comes  covered  with  a  scab.  Sometimes  a  number  of  sucli  spots 
€5oalesce,  or  they  may  enlarge  sepaxately.  The  latter  is  more  apt 
to  be  the  case  where  (as  often  happens)  papules  occur  as  relapses 
upon  the  pahua  and  suleSj  the  process  then  advancing  at  the 
f»eriphery,  either  uniformly  or  irregularly,  while  it  gradually 
lieals  in  the  centre.  In  tins  way  the  affection  may  assume  a 
rather  diffuse  form,  but  can  be  distinguiehed  from  other  affec- 
tions resembling  it— as  psoriasis  vulgaris,  elironic  eczema,  or 
keratosis  of  the  palm  of  the  hand— from  the  fact  that  we  hnd, 
beyond  the  defect  in  the  epidermis,  on  the  advancing  edge,  the 
flat,  often  coppery -colored  wall  of  infiltration  (Kaposi),'  But 
where  the  process  is  decidedly  chronic  in  its  course,  and  the  pro- 
gress is  very  slow,  the  advancing  zone  of  infiltratitm  is  not  well 
marked,  is  almost  quite  even  with  the  surface,  and  the  desqua- 
maliun  may  extend  to  the  extreme  periphery  of  the  affected 
spot. 

In  such  cases  it  may  be  vej^  diffirult  to  diagnoslf rate  it  from  a  c?jroTiir  rrzriria. 

The  lutter,  however,  usutilljr  exkiids  orvt  the  tntire  Burfnce  of  thc^  jjulrn,  aiui^  wliile 

eitensiTe  patches  of  pBoriasla  palmaris  By|)h]litic&  are  ofti'ti  corilincd  to  ono  himd, 

ii!i  UHuaUy  occurs  Ob  both  hands,  and   m  more  eoinmoii  in  corpuh'tit  or  j^outy 

I  [duals,  or  those  wdl  advanced  in  life.  From  [moriasls  vulgarb,  uhiih,  hy 
the  way,  could  scarcely  occur  exclirHively  op  on  the  palms  and  soles,  the  chronic, 
pftlmar  and  plantar,  papular  syj^hilide  (frequently  the  only  manif flotation  of  the 
diiessc)  is  distinguijihuble,  inasmuch  as  the  foi-mer  e:3itend!?  usually  from  the  wrist, 
or  from  the  borders  of  the  foot,  and  the  scabs  um  Finaller,  whiter,  and  more  thickly 
piled  up ;  there  is,  in  fact,  a  true  hypertrophy  of  the  c|jidermis,  while  in  the  psori- 
MB  syphilitica  the  pieces  of  epidermk  which  arc  BCparated  appear  almost  quite 
DonnaL 

A  different  mode  of  development  of  the  papules  takes  place 
in  parts  of  the  body  where  surfaces  of  skin  lie  in  contact  with 
each  other.  Under  the  influence  of  tlie  warmth  and  moisture 
thereby  produeed.  and  especially  wdtere  there  is  friction  between 
the  parts,  or  the  irritation  of  various  secn^ions^  the  papules 
dey(*lop  exuberantly,  become  moist  upon  their  surface,  and  run 
together  in  patches  of  large  size.  The  papillaiy  body  (where  the 
cellular  infiltration  has  its  principal  seat)  becomes  hypertropMed, 
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the  epidennis  becomes  macerated,  exudation  cells  are  also  depos- 
ited in  tlie  rete  Malpighii,  aud  tlius  the  surface  of  the  papule:?,  or 
of  the  patches,  whicli  often  presents  a  papLllous  appearance,  falls 
into  molecular  disintegmtion,  and  is  covered  with  a  gmyish^ 
Blimy  secretion.  So  the  papule  comes  to  present  that  form  of 
development  which  has  rec^iived  the  names  of  moist  or  mucoui 
patch  [jilaque  muqueus€%  mucous  tubercle^  fig-warty  or  flat  cour 
dyloiruu 

The  papula  appears  in  the  form  of  tlie  mucous  patch  on 
m%tcous  membranes  most  commonly,  and  especially  in  such 
places  as  are  exposed  to  frequent  irritation,  as  at  the  mucous 
oriliccs  of  the  body,  or  in  the  isthmus  faucium.  But  lower 
grades  of  development  of  the  papule  are  also  met  \\ith  upon  the 
mucous  membranes,  together  with  all  possible  intermediate 
stages,  from  a  very  slight  cloudiness  and  thickening  of  the  epi- 
thelium over  a  somewhat  reddened  spot,  to  the  thick  and  super- 
ficially ulcerating  infiltration.  While  the  lightest  fomis  apj^ear 
upon  the  genital  mucous  membrane  as  superficial  erosions, 
there  occur  upon  t!ie  mucous  membrane  of  the  mouth  more 
frequently,  especially  as  chronic  and  relapsing  manifestatioas, 
circumscribed  thickenings,  with  an  anomalous  formation  ami 
amassing  of  the  epithelium,  producing  o|ialescent  or  milk-white 
w\)o\^{pIaques  o2mIineH\\K\\\M\i  bear  the  greatest  reseniblance  to 
the  effect  ]iroduced  by  a  very  superlicial  cauterization  of  the 
mucous  membrane  with  the  nitiute  of  silver.  These  spots  may 
occur  singly  or  in  a  more  diffuse  form,  and  are  peculiar  to  the 
mucous  mi^mbnim-  of  the  lips,  elieeks,  and  tongue.  Thedemnge- 
ment  of  nutrition  is  often  permanent,  so  that  these  places  may 
last  for  years,  or  even  never  disappear.  (Psoriasis  membr. 
mucosae,  von  Sigmund,  Kaposi.)  Upon  the  mucous  membrane 
of  the  tongue  the  acute  sy]>hilitic  ]>apule  nsually  forms  circalnr 
level  spots,  whicli  often  enlarge  at  the  circumference  while  the 
process  recedes  in  the  centre,  so  gradually  assiiming  the  annul 
form;  and  the  same  thing  occurs  sometimes  upon  the  ha 
palate.  On  the  soft  palatf^  and  upon  the  palatine  arches  tl 
entire  free  border  may  be  iniiltrated  and  superticially  ulcerate, 
or  upon  till'  mucous  membrane  of  the  soft  palate  elevated  thick- 
enings of  a  gray  or  grayish-yellow  color  may  occur. 
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The  mucous  metnbrano  in  the  introitiis  vaginre  and  on  the  caninculffi  myrti- 
formes  sometime*  pressnta  a  swolluiit  cloud?,  scalded-like  appearance,  which  is 
Tery  similar  to  that  of  the  mucous  patches,  but  tliey  must  not  be  confounded  wilh 
each  other.  The  former  is  obaenred  in  person**  not  syphilitic,  in  connection  with  a 
flaor  albus,  and  ia  doubtless  the  result  of  a  superdcial  nmceration  of  the  epitho* 
liom. 

The  Tninnter  anatomy  of  the  syphilitic  papule  has  been  given 
already  in  that  of  the  primary  affection  (see  p.  110).  Indeed,  it  ia 
often  impossible  to  distinguish  an  isolated  secondary  papule  by 
its  gross  appearances  from  a  commencing  primary  affection. 
With  regard  to  the  mucous  patches  (condylomata  lata),  whose 
Identity  with  the  dry  papules  of  the  skin  is  evinced  in  the  fact 
that  by  simply  keeping  them  dry  they  change  back  into  dry 
papules  again,  tlie  investigations  of  von  Biesiadecki  and  Los- 
torfer  have  shown  that  the  changes  in  the  epithelial  layer  are 
to  be  regarded  as  purely  passive,  caused  by  the  hypertrophy 
which  the  papillse  of  the  cutis  undergo  in  consequence  of  the 
cellular  inHltration.  Auspitz,*  on  the  contrary^  ascribes  a  more 
active  part  in  these  changes  to  the  epidermis,  asserting  that  as 
the  latter  becomes  thickened  it  grows  in  between  the  papilla;, 
occasioning  an  apparent  lengthening  aiul  narrowing  of  them,  and 
splitting  them  up  into  arborescent  forms.  Lostorfer  has  chlled 
attention  especially  to  the  alterations  in  the  vessels,  consisting 
in  a  hypertrophy  of  the  endothelium  and  thickening  of  the 
adventitia  through  a  network  of  branching  cells,  whose  meshes 
are  filled  with  the  round  cells  usually  found  in  syphilitic  aflcc- 
tions ;  L.  supposes  that  a  portion  of  these  round  cells  are 
derived  from  the  branched  cells  of  the  vascular  sheath. 

The  so-called  acumirmte  condyloma  (mucouja  pnpfllonm),  wliich  hua  nothing  at 
all  to  do  with  syphilis,  and  ia  caused  by  irritation  of  the  .slcin  or  mucous  membrane 
from  different  Becretions  (particularly  gonorriioeal  \ni^\,  and  moreover  is  con- 
tagious^'  must  not  be  confounded  with  tlie  fliit  cfindylomjitii.  Its  iinatoniicsd 
structure  is  essentiaUy  different,  since  in  the  one  case  there  ia  a  mnrkcd  hyiier- 
trophy  of  the  rcte  Malpighii,  in  consequence  of  a  division  of  its  cells  (Lnaturfer), 
and  in  the  other  an  upward  frrn^-th  and  branching  of  the  papilint?,  with  new 
formation   of   connective  tissue  and   dilatation   of  the  vessels.     IThere  extensive 
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'  Arch,  t  Derm.  n.  Syph.,  IT.,  1870.  p.  54. 

"  Kram,  Deutsch.  AccMv  L  klin.  Med.,  II.,  1867,  p.  86. 
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groups  of  acumLnate  condylomata  are  flattened,  from  l>Ding  Bituated  upon  oppoiiiig.J 
surfttCCH,  a3  on  the  labia  mnjora,  in  tho  preputial  sac,  or  in  the  folds  of  the  i 
they  may  very  closely  resemble  thG  flat  condylomata,  and,  on  the  other  hond^  where 
in  condylomata  lata  there  has  been  a  coniideral>le  hy[)ertrophy  of  the  papillet  i 
more  crested  or  caulifkiwcr-liko  appearance  may  be  assumed.  In  such  caaei  tin 
accom[mny[ng  mauifcatationB  together  with  the  hJBtory  of  the  case,  will  deter- 
mine the  diagnosia. 

Tlie  condylomata  lata  not  infrequently  become  tilcerated 
npon  the  surface,  the  molecular  disiategration  not  being  con- 
fined to  the  cells  of  the  epidermis,  but  encroaching  npon  the 
papillary  body  ali^o,  and  so  we  have  the  eoudyloniat4}us  vZcer. 
Pressure  and  irritations  of  all  kinds — from  secretions  present, 
through  walking,  etc. — either  favor  tins  ulcerative  process  or  are 
its  exciting  cause.  This  process  may  even  assume  a  specific 
character  in  the  event  of  the  condyloma  having  been  accident- 
ally inoculated  with  the  poison  of  a  chancre ;  indeed,  through 
auto-inoculation  chancre-like  ulcers  may  be  produced  from  it,  as 
in  the  artificial  auto-inoculations  of  tlio  purulent  secretion  fn>ra 
condylomata,  which  have  been  describt^d  above  (compare  above^ 
p.  92).     A  rapidly  extending  ulcer  then  results* 

In  unclean  or  very  corpulent  persons  flat  condylomata 
increases  vt^ry  rapidly  in  places  where  surfaces  lie  in  contact  with 
eacli  other.  In  women  tlie  primary  affection  becomes  often 
transformed,  as  alrt^ady  mentioned  al)ove,  into  a  flat  condyloma^ 
and  again  a  mucous  patch  on  the  female  genitals,  after  having 
remained  for  a  considerable  time,  may  become  indurated  at  its 
basts  and  this  secondary  If^sion  come  to  shnilate  a  primarj'  affec- 
tion Xi'vy  deceptively,  Tliis  is  not  to  be  surprised  at  wlien  we 
reflect  that  the  priraar}^  affection  is  in  every  respect  ihdentical 
with  the  syphilitic  papule  which  forms  the  basis  of  the  condy- 
loma, and  tltat  secondary  syphilis,  generally,  is  nothing  more 
than  the  primary  affection  generalized  throughout  the  system 
in  consequence  of  the  blood  infection.  The  diagnosis  in  tb 
cases  will  depend  mainly  upon  the  chronological  relations. 

The  serrefiofi  of  the  condylomata  lata  is  iiifections  in 
Mf/kp.^t  flef/ree.  At  the  point  where  tmnsmission  is  effected  in* 
previouply  healthy  subject,  there  is  developed,  after  the  ordinary 
period  of  incubation,  an  indurated  primary  papule,  or,  the  cir- 
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cumstances  being  favorable,  another  condyloma.  Great  auto- 
inotulabiUty  has  been  attributed  to  the  fiat  condylomata,  and, 
in  fact,  nothing  is  commoner  than  to  see  a  portion  of  skin  that  is 
in  c^mtinual  contact  with  a  moist  condyloma  become  gradually 
affected  in  the  same  way.  There  is  no  doubt  that  such  a  direct 
local  infection  may  take  place  in  the  earliest  weeks  following  the 
contraction  of  the  disease,  before  tlie  system  at  large  has  become 
Biitnrated  with  the  poison,  Tlie  primary  lesion  is  first  trans- 
formed into  a  flat  condyloma,  which  causes  the  development  of 
a  new  infectious  deposit  upon  a  surface  lying  contiguous;  for 
auto  inoculations  from  the  primary  affection  have  been  also 
successfully  made  with  the  lancet  (see  above,  p.  98),  But  much 
more  frequently  does  the  multiplication  of  condylomata  (appa- 
rently due  to  direct  contagion)  depend  npon  an  c^xisting  general 
disease ;  or,  in  other  words,  it  is  due  to  the  exposui*e  of  a  tissue 
(the  papillary  bod}'),  in  which  infected  blood  is  already  ciiculat- 
ing,  to  the  constant  irritation  of  a  secreting  condyloma  lying  in 
contact  Tvith  it ;  hence,  the  syphilis  has  merely  come  to  a  devel- 
opment in  a  new  place. 

From  tlie  foregoing  description  it  is  obvious  that  the  condy- 
lomata lata  belong  to  an  early  stage  of  syphilis,  to  the  primary, 
or  particularly  to  the  secondary  stage,  and  indeed  are  so  char- 
acteristic of  the  latter  that  sevt^ral  writers  have  proposed  even 
to  designate  this  stage  as  the  ^^  coridi/Iomatous.^-  Condylomata 
lata  are  exceedingly  prone  to  relapse,  and  frequently  they  are 
the  only  form  under  which  relapses  occur  at  all,  or,  indeed,  the 
sole  manifestation  of  the  disease  within  the  first  3^ear  after  the 
acute  piTiod.  They  are  not  apt  to  appear  later  than  tliis,  and 
are  never  seen  in  connection  with  the  gummy  tumors  (Zeissl,' ) 

The  part  of  the  skin  or  mucous  membrane  which  is  more 
especially  assailed  by  the  syphilitic  papule  is  the  ^>f//>///r/r// 
hody.  Even  where  the  papule  has  apparently  developed  in  a 
:ollicle,  the  affection  consists  in  an  infiltnition  of  the  papillae 
Vjrming  the  edge  of  the  follicle,  and  is  not  an  affection  of  the  fol- 
icle  itself.  Zeissl '  makes  the  syphilitic  papules  develop  mainly 
rom  the  sebaceous  follicles,  excepting  when  they  occur  in  the 

L.  c.,p,  140.  SL.  o,,p.  Ill 


144  BAUMLER. — SYPHIUS. 


hollow  of  the  hand  or  in  the  sole  of  the  foot,  and  in  snpport  < 
this  view  he  refers  to  the  syphilitic  miliary  papule,  in  which 

after  reBorption  has  taken  place,  the  excretory  duets  of  the 
eased  follicle  appear  very  distinctly  as  little  depressions  the  sii 
of  pin  heads,  surrounded  by  a  dark  brown  border.  This  is  peu 
fectly  correct  for  this  particular  form,  or  so  far  as  certain  situa- 
tions in  the  body  are  concerned,  as  in  the  dent  of  the  chin  and 
in  the  depressions  behind  the  alio  nasi,  where  almost  solt-ly  mil- 
iary pai>ule9  occur  ;  but  for  the  most  common  form  of  the 
papule  it  is  inapplicable,  and  for  this  reason  we  have  separate 
the  miliary  form  from  the  papular  syphilide,  and  placed  it  under 
acne  syphilitica  (see  below). 

Certain  peculiaritlps  are  prrsented  by  the  papular  syphilidt;  when  o-ccurring  a© 
the  nGgro  skin*  The  papuhi;  are  ordinaiilj  more  Btronglj  pi»^ented,  the  fairom 
of  the  epideniiis  form  whitish  lines,  or  wheierer  tliere  is  a  loss  of  the  epidermii^ 
dark  pajudcs  are  bordered  by  a  gray^  ragged  fringe  of  epidermis.  Ae  obserred  In 
two  casfs  by  R.  W.  Taylor^^  the  papule  sometimes  loses  ita  pigmeDt  during  ths 
df  vdffjnniml,  and  becomes  white  ("in  certain  places  they  were  snow-whit*?  with 
slight  deri{)uamation'*).  The  papilhp  and  the  deeper  layers  of  the  epidermis  we/e 
found  by  microscopic  examination  infiltrated  with  the  round  cells  of  svphihtic 
growths ;  the  pigmented  layer,  with  the  exception  of  a  few  pigmented  cells^  wai 
wanting. 

The  papular  syphUide  may  occur  anywhere  on  the  surface  of 
the  body,  l>ut  it  lias  certain  favorite  seats  where  it  may  be  foood 
even  wlit^n  very  fspuringly  dt^veloped.     These  are,  more  partica- 
larh%  tli(*  fnjrders  of  the  scalp,  the  forehead,  where  it  is  often 
arranged  in  the  fonn  of  a  continuous  band  (corona  veneris),  on 
the  back  of  the  neck  (especially  in  women),  and  finally  in  all 
places  where  the  skin  forms  folds  or  depressions,  as  on  the  chin, 
in  the  angles  formed  between  the  alfe  nasi  and  the  cheeks,  on  the 
borders  of  the  axilhe,  in  the  elbows,  in  the  hollows  of  the  knees, 
and  behind  the  ears.     In  a  few  of  the  last-named  situations,  and 
in  all  places  generally  wliei^'  folds  of  skin  are  in  continual  f 
tact  with  each  other  (rither  normally  or  through  an  exce^ 
development  of  the  adipose  layer  or  other  pathological  al 
tions  in  the  form  of  the  skin),  and  therefore,  more  especiall, 

*  Amer.  Journ*  of  Syph.  and  Dermat.,  Vol.  IV,,  No.  2,  1873,  p.  107. 
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e  external  female  genitals,  the  scrotum,  beneath  tlie  dependent 
►reasts,  in  the  navel,  about  the  anus,  at  the  preputial  orifice,  the 
angles  of  the  mouth,  between  the  fiugers  and  toes,^  the  papules 
are  very  apt,  after  a  short  time,  to  assume  the  form  of  condylo- 
mata lata. 

Upon  the  hairy  scalp  and  the  bearded  portions  of  the  face  the 
^papules  soon  become  covered  with  crusts,  which  is  obviously 
Kdne  to  the  external  irritatioos  to  which  they  are  subjected  from 
being  often  wounded  in  these  situations  in  combing  or  scratch- 
ing. 

Tlie  papular  syphilide  sometimes  breaks  out  with  symptoms 
of  violent  fever,  but  usually  there  is  only  a  slight  elevation  of 
temperature,  or  the  erxiption  may  make  its  appearance  veiy 
gradually  without  perceptible  fever  at  all  Where  a  violent 
eruptive  f<*ver  precedes  the  outbreak  of  the  syphilide,  the  appear- 
ance of  the  papules  might  suggest  small -pox.  But  the  attend- 
ing symptoms  and  the  further  course  of  tlie  disease  will  soon 
reveal  the  true  state  of  things. 

The  papular  syphilide  is  very  often  accompanied  by  violent 

pains  in  the  bones,  and  one  of  the  most  common  affections  at 

this  time  h  iritis.     After  the  syphilide  has  continued  tor  a  con- 

aderable  length  of  time,  alopecia  and  disease  of  the  naili^  are 

verj-  commonly  associated  with  it. 

The  earliest  appearance  of  the  papular  syphilide  may  take 
place  at  various  periods  in  the  course  of  the  disease.  Sometimes 
it  is  the  very  first  skin  affection,  either  because  the  disease  has 
^nleft  to  itself,  or  because,  as  is  usually  the  case  under  these 
ciiturastances,  the  patient  has  been  subjected  to  an  insufficit^nt 
coi;r5e  of  treatment  at  the  commencement ;  in  other  instances  it 
dpvi^lops  gradually  from  a  roseola  sj^^liilitica,  or  does  not  appear 
^til  some  weeks  after  this  has  disappeared. 

^ie  duration  is  much  longer  than  tliat  of  the  macular  syplii- 
!id<^.  If  left  to  itself  it  may  last  for  many  months,  and  a  mercu* 
I  Ml  fonrse  even  does  not  ranse  its  disa]>pearance  before  sev- 
i  m!  weeks  have  elapsed.  The  places  on  the  palms  of  the  hands 
I        ^nd  soles  of  tlie  feet  are  especiallj^  obstinate. 


1  Zeig,  JyeutMoh.  AxeMr  t  kiln.  Med.,  B.  XL,  1807,  p.  271. 
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Relapses  of  the  papular  syphilide  may  occur  a  long  time 
after  the  commencement  of  the  disease.  In  the  late  relapses 
usually  only  isolated  papules  appear,  and  these  are  very  apt  to 
group  themselves  together  in  an  annular  form.  The  papulae  are 
especially  prone  to  relapses  upon  the  palms  and  soles;  but 
while  the  eruption,  as  an  early  manifestation,  or  at  an  early  stage 
of  the  syphilis,  usually  affects  both  hands  or  both  feet  alike,  the 
later  relapses  are  mostly  confined  to  particular  spots  upon  one 
hand  or  one  foot,  and  are  not  apt  then  to  present  the  circular 
form,  but,  as  they  do  not  spread  uniformly,  they  become  irregu- 
larly shaped,  and  are  often  more  like  simple  fissures. 

The  involution  of  the  syphilitic  papule  is  first  announced  by 
its  growing  paler  and  becoming  level  with  the  surface.  As  the 
redness  decreases  the  pigmentation  becomes  more  evident,  and  if 
the  eruption  has  been  of  long  duration,  dark  pigment  spots  are 
left  which  are  very  slow  in  disappearing.  The  moist  papules 
upon  the  mucous  membranes  leave  no  scars,  unless  there  has 
been  deep  ulceration ;  upon  the  skin  they  leave  either  a  slight 
pigmentation,  or,  on  the  genitals  especiallj^,  or  about  the  anus, 
large  unpigmented  spots  remain,  surrounded  by  a  very  narrow 
pigmented  border.  Sucli  scars  often,  after  many  years  have 
elapsed,  are  still  present,  the  evidences  of  former  condylomata 
which  occupied  these  situations. 

2.  Infiltration  of  the  papillary  body  in  large  patches. 

Squamous  Syphilide. 

The  coalescence  of  several  papules,  or  the  gradual  enlarge- 
ment of  a  single  papule,  is  sonK^imes  associated  with  extensive 
infiltrations  in  the  cutis,  and  when  the  desquamation  upon  their 
surface  is  ('onsideral)le,  may  bear  a  very  close  resemblance  to  the 
patches  of  a  common,  non-syphilitic  psoriasis.  Therefore  this 
form  of  syphilide  may  be  tenned,  with  a  certain  propriety,  pso- 
riasis syi)hiUtica.  Such  infiltrations  are  of  a  dense  structure, 
and  ai-e  especially  apt  to  develop  upon  the  forehead,  on  the  back 
of  the  neck,  on  the  hairy  scalp,  the  mons  veneris,  the  labia 
majora,  and  upon  the  scrotum  ;  but  they  also  occur  upon  the 
extremities,  flexor  and  extensor  surfaces  alike,  and  over  other 
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X)ortions  of  the  body.  This  eruption  occurs  commonly  as  a 
relapsing  syphilide,  appearing  in  isolated  situations  and  assum- 
ing the  circular  or  kidney  form.  It  advances  at  the  edges,  and 
is  covered,  especially  towards  the  borders,  with  loose  epidermic 
scales,  which,  however,  are  more  apt  to  take  the  form  of  thin 
yellow  crusts,  and  are  thus  distinguished  from  the  white  thick 
desquamation  of  psoriasis  vulgaris.  Besides,  the  favorite  situa- 
tions of  the  latter,  namely,  the  knees  and  elbows,  are  usually 
avoided  in  the  syphilitic  psoriasis. 

The  earliest  period  at  which  I  have  ever  observed  this  form 
of  eruption  was  in  the  fourth  month  from  the  infection.  Well- 
marked  infiltrations  of  the  above  description  were  situated 
upon  the  head,  while  upon  the  trunk  there  were  only  maculae 
scattered  here  and  there.  In  the  recession  which  followed 
pretty  promptly  upon  a  mercurial  course,  the  pigmentation  was 
very  well  marked  and  was  slow  in  disappearing. 

like  the  previous  variety,  this  form  of  syphilide  also  becomes 
often  transformed,  in  favorable  situations,  into  flat  condylomata, 
and  is  accompanied  with  the  same  affections  of  the  mucous 
membrane  as  the  papular  syphilide. 

m.  Location  of  the  infiltration,  especially  in  the  walls  of  the 

follicles. 

The  appearances  of  the  skin  eruption  vary  according  to  the 
grade  of  the  cutaneous  disease.  But  in  the  forms  which  we  are 
now  to  consider,  it  is  evident  that  the  walls  of  the  follicles  are 
mainly  implicated,  in  the  fact  that  a  hair  penetrates  each  of  the 
separate  points  of  efflorescence,  or  at  least  the  excretory  duct  of 
the  follicle  may  be  recognized  as  a  minute,  dark  spot  in  its  cen- 
tre. Notwithstanding  the  similarity  in  their  situation  and  in  the 
anatomical  processes  by  which  they  are  produced,  each  of  the 
several  forms  of  the  syphilitic  skin  disease  coming  under  tliis 
head  usually  preserves  its  distinctive  characters  throughout; 
thus  miliary  formations  run  their  course  from  beginning  to  end 
as  such,  and  although  they  differ  from  the  syphilitic  acne  pus- 
tules only  in  degree,  they  do  not  turn  in  to  these,  but  either  form 
preserves  its  own  peculiar  course. 
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1.  InHtnlioii  of  the  foUiciilAr  wmlis,  with  cmlj  scanty  or  with  no  exudation  in  t 

Lichen  Sj/philUicus. 

The  simplest  form  most  resembles  those  enlaigements  of 
follicles  which  occur  in  many  persons  upon  the  dorsal  snr 
of  the  upper  arm,  in  consequence  of  an  accnmolation  and  desic- 
cation of  the  secretion.  Hard  granules,  resembliiig  dried  guni^ 
are  situated  beneath  the  epidermic*,  which  can  be  excavat»:*d  with 
the  finger-nail»  learing  little  cicatricial  depressions.  But  the 
similarity  is  confined  to  the  external  appearances,  for  in  the  one 
cas(-  it  is  dried  secretion  and  an  obsolete  S€*baceoiis  follicle  that 
are  concerned,  while  in  the  other  there  is  an  infiltration  in  the 
fullicular  walls.  On  account  of  this  outward  resemblance  thia 
fonn  of  syphilide  might  be  termed  milium  sj/pkilificum.  Ho 
ever,  it  is  not  desirable  to  increase  the  nomenclatmx%  and  then 
fore  the  name  liclien  si/jjhilitieus^  adopted  for  this  form  by  mostj 
wTiters,  had  better  be  retained. 

Papules  of  this  class  rarely  occur  only  singly ;  usually  the 
stand  ranged  in  groups  of  a  dozen  or  more.     At  first  they 
slightly  reddened,  but  they  soon  assume  a  shade  of  yellow,  mi 
may  remain  for  a  long  time  of  the  same  form  and  size,  but  gradthi 
ally  they  become  flattened  in  consequence  of  the  desquamatioQ|l 
and  leave  no  pigment  spots  beliind. 

If  the  process  is  nion?  acute,  an  exudation  takes  place  mtol 
the  follicle,  and  gronps  of  little  vesicles  are  formed,  which,  their 
contents  becoming  cloudy,  soon  tnm  into  pustules.  Moreover, 
the  contents  are  so  scanty  that  even  in  closely  crow^ded  groups 
of  such  vesicles  the  little  scales  or  crusts  that  are  left  after  tlieir 
desiccation  remain  discrete.  When  these  crusts  fall  off,  small 
darkly  i)igmented  scars  are  left,  which  at  first  are  depressed,  but 
soon,  tlj rough  the  increased  fulness  of  the  blood-vessels,  become  ■ 
distinctly  prominent,  afterwards  becoming  flat  again. 

The  further  development  of  many  of  the  papular  group 
lie  varied  in  still  another  way :  The  papilhe  of  the  cutis, 
between  the  jKipules,  become  also  infiltrated,  causing  the 
surface  of  skin  which  was  occupied  by  the  papular  group 
converted  into  a  desquamating,  psoriasis-like  patch,  as 
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trated  in  the  following  case,  whicli  in  other  respects  presents 
an  example  of  the  ordinary  course  of  lichen  syphiliticus; 

II.  J.,  an  aiHEmiC'looking  man,  twentj-five  years  of  age,  three  moullia  after  the 
infection,  and  while  the  induratioD  still  remained,  together  witli  an  open  bubo  in  the 
left  s^oiu,  had  an  exanthem  consisting  of  vei7  small  papules,  vesicles,  and  pustules 
ranged  in  groups,  the  contents  of  which  dried  up  into  little,  bright-red  scidj  crni^ts. 
Thtae  groups  occurred  most  abundantly  upon  the  lower  portions  of  the  back  and 
on  the  abdomen,  and  also  upon  the  face,  where  the  points  of  elBoresceuce  were 
crowded  together  more  than  elsewhere.  Tlie  upper  half  of  the  ehest  was  noticeably 
free.  In  fourteen  days,  under  the  use  of  the  yellow  iodide  of  mercury,  several 
groaps  upon  the  face  and  on  the  back  of  the  neck  had  become  transformed  into 
infiltrations  of  a  circular  shape,  or  in  the  form  of  plaques,  whicli  assumed  the 
appeanincc  of  a  s<iuamoU3  svphilide.  The  patient  now  interrupted  the  treatment 
for  three  weeks,  and  when  he  again  made  his  appearance  a  new  eruption  of  vesi- 
cles had  developed  on  the  face  and  on  the  ncck^  whUe  upon  the  arms  there  were  a 
nambar  of  scaly  red  mihary  papules.  In  a  week  the  newly  formed  vesicles  had 
tnmed  into  pustules,  whose  contents  dried  up  afterwards,  beginniug  in  the  centre. 
After  the  crusts  had  fanen  off,  markedly  pigniented  and  somewhat  elevated,  sliglitly 
desquamating  places  remained,  which  gradually  became  flatter,  so  that  then,  besides 
the  psoriasis- like  places  upon  tlic  neck^  there  were  left  scattered  over  the  body  spots 
of  various  sizes  composed  of  closely  aggregated  brown  pomta  the  si^e  of  pin- 
lietds. 

This  acute  form  of  the  lichen  syphiliticus  is  so  well  character- 
ized by  the  grouping,  and  by  the  constitution  and  course  of 
development  of  the  papules  composing  the  groups,  that  it  can 
hardly  be  confounded  with  any  other  form  of  cutaneous  disease. 
And  the  more  chronic  forms  may  also  usually  be  distinguished 
without  difficulty  from  the  somewhat  similar  affections  of  the 
skin  follicles  which  occui*  in  scrofulous  and  cacliecdc  individuals 
(lichen  scrofulosorum)  by  taking  into  account  the  rest  of  the 
S3Tfjptoms  (throat  affections,  etc.). 

The  sypliilitic  exanthem  under  consideration  may  be  vari- 
ously  designated,  according  to  tliedifFerent  states  of  developm*  *  ^ 
under  which  it  may  appear,  as  a  miliar?/  papular  syphr  <  e 
(Zeissl),  or,  with  marked  exudation  into  the  follicles,  as  a  ha  pes 
mm  Bifph.  (Ricord),  or  when3  more  extensive  regions  of  skin  are 
P  implicated,  as  an  eczema  syph.  (Cazenave),  In  case  the  exiida- 
[  tion  into  the  follicles  is  very  abundantj  and  where  the  affected 
I      points  are  somewhat  isolated,  pustules  are  often  formed  which 
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resemble  the  pustules  of  varicella  (varicella  sj^li,)  or  those  of  j 
simple  acne. 

The  miliary  syphilide  which  we  have  just  described  oftfn 
makes  its  appearaoce  with  pretty  violent  febrile  gymptoms.  It 
usually  occurs  at  the  commencement  of  the  secoudar}^  pt^riod, 
though  alsoj  occasionally,  as  a  relapsing  exanthem,  and  is  then 
rarely  very  extensive.  There  may  be  present,  at  tlie  same  time, 
the  ordinary  forms  of  psoriasis  palmaris  and  plantaris,  together 
with  the  aflfections  of  the  mucous  membranes  that  commoalyj 
accompany  the  papular  syphilide, 

2.  Acute  suppuration  in  tlic  foUiclc. 

Acne  Syphirdica. 

When  suppuration  devehjps  in  the  follicle  rather  acutely* 
in  connection  with  the  ioiiltmtion,  acuminate  pustules  upon  a 
red  or  coppery-colored  base  are  produced,  which  bear  a  close 
resembUuice  to  the  pustules  of  acne  vulgaris.  Therefore,  this 
foim  may  be  termed  acne  Si/phllltlca.  Like  the  previous  form, 
the  acne  syphilitica  has  its  favorite  seat  also  in  the  face,  upon  the 
back,  and  especially  ux^m  tlie  shoulders,  on  the  liairy  scalp,  par- 
ticnlarly  at  tlie  edges  of  the  hair,  on  the  buttocks,  and  upon  the 
extensor  surfaces  of  the  thighs  and  legs*  The  pustules  may 
develop  in  great  numbers,  in  groups  or  quite  singly,  and  some- 
times in  such  small  number  as  to  be  connted.  When  nuraerous 
acne  pustules  develop  all  at  once,  there  nmy  be  pretty  violent 
gc^neral  symptoms,  while  if  but  a  few  appear  at  a  time,  these 
symptoms  are  entirely  absent. 

The  single  pustules  do  not  become  very  large  ;  they  are  usu- 
ally about  the  size  of  pin-heads.  The  contents  of  tlie  pustule  dry 
up,  and  after  tlie  crust  has  fallen  off  a  cicatricial  depression  is 
left,  which  remains  visible  for  some  time  as  a  pale  spot  sur- 
rounded by  a  border  of  pigment,  but  gradually  entirely  dii 
pe^ars.     Exceptionally  the  pustules  enlarge  to  the  size  of  a  pei 

The  distinction  of  acne  svpliilitira  from    ncne  vulgaris,   in  CAsca  trhere 
single  points  of  i^fflorcscencc  uppear,  just  in  the  favorite  seats  of  the  latter, 
rather  depend   upon   other  sjniptorns  present  at  the  same  time,  which  point 
syphilis,  than  upon  any  outward  ekarftctcristics  of  tlic  eruption,  iince  under  ccr 
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rcBmstancca  the  cmptiona  in  the  two  diseases  may  be  exactly  alike,  though  in  the 
philitic  acne  the  inilammiitory  areola  is  ordinarily  more  pronounced,  and  it  is 
^racterized  also  bj  a  more  coppery  coloration. 

A  third  form  of  the  syphilidej  with  especial  implication  of  the 
skin  follicles,  but  which,  on  accotiut  of  the  foraiatiou  of  thicker 
and  larger  crusts,  comes  nearer  to  tlic  following  group,  is  pecu- 
liar from  the  fact  that  the  intermediate  spaces  between  the 
affected  follicles  do  not  remain  intact,  as  in  the  lichen  and  acne, 
but  become  infiltrated  at  once,  the  same  as  the  follicles.  The 
hail*  fullicli.'s  appear  as  vesicles  lying  very  near  each  otlier  or  con- 
fluent, resting  upon  an  infiltration  varying  in  size  from  a  h*ntil 
to  a  bt^an.  The  vesicles  quickly  desiccate,  and  greenish-yellow 
gi-anular  crusts  are  formed  which  cover  the  whole  aurfac^e  of  the 
infiltration.  This  crust  can  be  removed  without  ditlitulty,  and 
beneath  it  is  found  a  loss  of  substance  with  an  uneven  siuiace. 
This  form  is  caUed 

Impetigo  SyphiUtica. 

Very  similar  crusts  and  ulcers  may  be  produced  in  syphili- 
tic eruptions  which  follow  another  course  of  developmi^nt,  the 
pustular  formation  not  proceeding  so  directly  from  the  follicles  ; 
these  eruptions  belong  to  the  next  following  group.  But  in  them 
the  eruption  usually  develops  in  isolated  spots,  while  the  fonn 
just  described  occurs  more  like  an  acute  exanthem,  with  tolera- 
bly copious  eruption,  and  pretty  early  after  the  infection,  fre- 
quently as  early  avS  in  the  third  or  fourth  month. 

The  outbreak  of  the  eruption  is  sometimes  accompanied  by 
riolent  fever,  which  may  have  a  markedly  remittent  chaiticter 
and  be  ushered  in  with  chills  and  sweating.  In  addition  to  this, 
periosteal  swellings  maybe  present  at  the  same  time,  witli  violent 
pains,  and  notably  with  pains  in  the  head,  which,  on  account  of 
their  occurring  regularly  every  evening,  often  resemble  a  typical 
malarial  neuralgia.  This  fotnn  of  eruption  is  most  apt  to  occur 
in  persons  of  poor  constitution,  or  in  individuals  whose  health 
has  been  broken  down  through  previous  diseases. 

The  fiavorite  seats  of  irapetigo  syphiltica  art?  the  face,  the 
hairy  scalp,  in  the  beard,  and  in  other  regions  where  thick  hair 
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grows,  as  in  the  middle  of  the  breast.  The  extremities  ustially 
remain  free,  or  only  isolated  spots  occur  upon  them.  The  affec- 
tion could  scarcely  be  mistaken  for  a  non-syphilitic  impetigo, 
since  in  the  latter  the  crusts  do  not  rest  upon  infiltrations. 
Moreover,  the  attending  symptoms,  particularly  the  primary 
affection,  which  is  usually  still  present,  will  tend  to  facilitate  th^ 
diagnosis. 

The  loss  of  substance  caused  by  impetigo   syphilitica  heals 
either  with  the  production  of  a  scar,  which  is  at  first  uneven  and. 
pigmented  in  places,  and  afterwards  becomes  smooth,  thin,  and 
white,  like  the  pit  from  a  small-pox  pustule,  or  else  it  continues 
for  some  time  to  enlarge  on  all  sides,  or  only  in  one  direction^ 
the  ulcerative  process  advancing  at  the  edges,  leaving  irr^ular^ 
and  disfiguring  cicatrices. 

IV.  Infiltration  with  subepithelial  suppuration  and  superficial^ 

ulceration. 

Pustular  SypMlide. 

In  the  eruptions  of  this  group  the  pus  is  not  situated  in  the^ 
cutaneous  follicle,  but  underneath  the  epidermis,  independently — 
of  the  follicle.    The  pustules  develop  rapidly,  are  rather  smaUL- 
in  size,  and  may  look  very  much  like  those  of  the  previous  group,, 
and  we  may  have  the  production  again  of  eruptions,  resemblin^^ 
varicella,  herpes,  or  acne.     But  the  points  of  predilection  for  the^ 
pustules  of  this  group  differ  from  those  of  acne  syphilitica  and_ 
of  the  form  of  impetigo  just  described,  being  situated  chiefly  in. 
places  where  the  skin    is  tender^  namely,  beside  the  face,  th^^ 
fiexor  surfaces  of  the  extremities  and  tlie  sides  of  the  trunk,  and, 
indeed,  in  places  where  there  are  no  follicles  at  all,  as  the  palm 
of  the  hand.     Moreover,  these  pustules  are  much  more  super- 
ficially situated  than  those  which  proceed  from  the  follicles,  and 
consequently  leave  only  very  shallow  depressions,   even  imme- 
diately after  the  crusts  have  fallen  off. 

Zeissl  ^  caUs  the  large-sized  pustules  (which  by  others,  especially  the  French 
writers,  are  designated  as  pemphigus  syphil.)  varicella  conjluens,  and  he  reports  two 
rare  cases,  one  from  his  own  practice,  and  the  other  from  the  Hdp.  Bt  Louis,  in 

'L.  c,  p.  147. 
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wjiich  the  palms  and  tingers  of  both  hands  were  covered  with  pustules  as  large  as 
split  peas.  In  his  case  they  appeared  like  poorly  developed  variola  pustules  with- 
out the  areola.  At  the  tips  of  the  elbows  the  pustules  developed  upon  places  which 
were  at  first  of  a  dark  red  color,  with  some  thickening. 

If,  not  contented  with  the  simple  ^^jmatular  sypkilide^^^  we  are  to  preserve  any 
speciBl  name  for  this  form,  I  should  prefer  the  term  pemphigus  syphiliticus  to  vari- 
edlay  since  the  disease  has  a  greater  resemblance  to  the  pemphigus  of  non- syphilitic 
persons,  and  moreover,  the  very  similar  form  in  new-bom  children  with  hereditary 
syphilis  is  commonly  known  hs  pemphigus  syph.  (neonatorum). 

Ecthyma  Syphiliticum. 

The  ecthyma  pustule  is  the  typical  form  of  the  pustular 
group.     It  may  be  described  as  an  elevation  of  the  epidermis  by 
a  cloudy  fluid,  which  soon  becomes  purulent,  and  not  infre- 
quently is  tinged  with  blood,  over  a  reddened  base.     Ecthyma 
usually  appears  in  isolated  spots,  the  pustules  being  separated  by 
wide  interspaces,  in  contrast  with  the  pemphigus  syph.  neona- 
torum, and  with  the  form  in  adults  just  mentioned,  as  well  as 
with  the  ordinary  form  of  varicella  syphilitica ;  these  all  occur- 
ring more  as  an  acute  exanthem.    Though  it  may  occur  in  any 
part  of  the  body,  its  favorite  seat  is  the  legs  below  the  knees. 
The  pustules  develop  very  quickly,  following  a  hypersemia  of  the 
^ected  spots  that  has  existed  for  a  short  time  previously.     In 
other  cases  this  prodromal  stage  lasts  for  a  longer  period,  and 
^^e  pustule  does  not  make  its  appearance  until  the  skin  at  this 
P^ixit  has  become  more  or  less  infiltrated. 

The  same  diversity  may  be  presented  by  the  affection  in  its 
*^^her  course,  inasmuch  as  we  find  after  desiccation  of  the  pus- 
*'^es  quite  superficial  excoriations  beneath  the  scabs,  or  in  other 
^^s  deep  ulcers  may  be  developed,  which  extend  at  the  edges 
^^d  occasionally  assume  a  serpiginous  form.  Hence  many  writ- 
ers describe  an  ecthyma  superficiale  nTLdiprofundam. 

The  lesser  forms  of  ecthyma  may  present  a  very  marked  similarity  to  the  above 
Ascribed  impetigo  syphilitica  after  the  scabs  have  formed.  But  the  crust  of 
ecthyma  is  generaUy  darker  colored,  esjjeciaUy  if  the  contents  of  the  pustule  were 
bloody ;  the  crust,  too,  lies  deeper  in  the  cutis  than  in  impetigo,  where,  on  the  con- 
trary, it  is  somewhat  raised  above  the  level  of  the  skin,  on  account  of  the  infiltra- 
tion beneath  it ;  finally,  the  ulcer  underneath  the  scab  in  ecthyma  has  a  sharply  cut 
edge,  in  impetigo  the  edges  are  elevated  and  like  a  waU,  and  while  in  the  former 


^ 
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the  bed  of  the  ulcer  h  eompueed  of  dismtcgmtcd  tissue^  in  tlie  latter  it  often  ft^\ 
seotfl  the  aspect  of  a.u  irrcgularlj  granulating  surface. 

The  seal's  of  ecthyma  are  generally  round,  and  remain  pretty 
red  for  a  considerable  time ;  later  they  are  either  (dt^peuding 
npon  the  depth  to  which  the  destructive  action  has  extended) 
slightly  pigmented  or  perfectly  white  ;  they  are  somewhat  de- 
pressed, and  surrounded  by  a  border  of  pigment. 

Ecthyma  is  a  manifestation  more  especially  of  the  Mff 
periods  of  syphilis,  as  evinced  in  the  unsymmetrical  and  di; 
persed  manner  of  its  occurrence.  Furthermore,  it  is  an  evidence 
of  a  poor  constitution,  and  one  generally  disposed  to  sappnra- 
tion,  and  this  disposition  may  show  itself  in  similar  ecthyxoa 
pustules  whicli  are  not  due  to  syphilis  (e.  cachecticum).  In  sitch 
as  are  thus  predisposed  to  it»  ecthyma  may  make  its  appearance 
quite  early  in  the  course  of  syphilis,  even  within  the  first  hall 
year.  Bad  hospital  influences,  which  give  rise  to  scurvy  and 
hosjHtal  gangrene,  may  also  have  something  to  do  with  the 
development  of  the  severer  forma  of  ecthyma  profundum. 

The  affections  of  the  mucous  membraneSj  which  are  present  at 
this  time,  likewise  show  a  proneness  to  suppurative  disintegra- 
tion ;  small  aphthons-like  sores  appear  in^the  moutli,  deep  ulcers 
of  the  tonsUSj  or  destructive  ulcerations  upon  the  soft  palate. 
Moreover,  suppurative  processes  in  the  bones  often  accompany 
this  i'fjrm,  together  with  febrile  symptoms  of  a  pronounced 
remittent  type,  which  may  continue  for  weeks.  In  such  cases  it 
is  often  difficult  to  decide  whether  the  disease  is  in  its  secondaiy 
or  tertiary  stage.  Gummahi  of  the  skin  or  subcutaneous  cellu- 
lar tissue  may  also  be  present  at  the  same  time  with  the 
ecthyma. 

Pustular  exantheras  with  very  large  pustules  were  formerly 
termed  hulloiis  syphitide.  Such  large  pustules  commonly  give 
rise  to  tliat  form  of  the  syphilitic  cutaneous  affection  whi'^h 
bears  tlie  name  of 

Bupia 

(from  pimo^^  filth).    By  it  we  understand  large,  dirty,  browi 
grcH^n,  stratitiiil  ernsts  in  the  shape  of  a  cone,  resting  upon  a  pel 
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lectly  flat,  ulcerated  sarface.  The  conical  shape  is  produced  in 
the  following  way  :  At  first  only  a  small  scab  forms,  perhaps 
the  size  of  a  gold  dollar,  but  the  ulcerative  process  beneath 
advances  slowly  beytmd  its  edge,  and  so  each  successive  laj^er  of 
the  scab  gives  a  little  broader  base  to  the  crust,  at  the  same  time 
that  it  gradually  increases  its  height.  If  the  ulceration  advances 
unifonnly  at  all  parts  of  the  periphery,  the  summit  of  the  cone 
will  always  remain  in  the  centre  ;  but  if  it  advances  irregularly, 
or  only  in  one  direction,  the  top  of  the  scab  gradually  assumes 
an  eccentric  position,  and  this  latter  is  the  more  usual  case. 
These  crusts  are  very  much  like  oyster  shells. 

The  purulent  bulla,  out  of  which  the  summit  of  the  rapial 
crust  is  formed,  develops  from  an  infiltration  of  the  cutis,  whicli 
takes  place  very  mpidly,  and  while  the  crust  increases  in  size 
this  infiltration  slowly  advances  at  the  periphery,  Tjie  epidtumis 
around  the  edges  of  the  crust  is  elevated  by  the  pus  to  a  slight 
distance  beyond  the  scab,  and  as  this  ring  of  pus  dries,  the 
crust  enlarges  in  circumference.  It  may  attain  the  size  of  a 
half-dollar,  but  is  rarely  larger.  When  the  crust  is  removrd, 
a  livid-red  ulcerated  surface  appears,  which  in  very  large  rupia 
spots  is  usually  somewhat  filled  out  in  the  centre,  and  a  moist 
dressing  being  applied,  this  part  is  soon  covered  with  epidtT- 
mis.  Towards  the  circumference  tlie  ulcer  grows  graduiilly 
deeper,  and  has  sharjj-cut  edges.  Thick  crusts,  resemijling 
mpia,  sometimes  form  from  other  syphilitic  ulcemtions,  which 
follow  a  different  course  of  development  from  that  of  nijiia,  as 
from  impetigo,  ecthyma,  or  fi'om  a  disintegrating  tubercular 
gyphilide. 

The^roc^'^^  of  cicatrization  does  not  alwaj^s  go  on  with  per- 
fect regularity,  but  the  ulcer  may  cicatrize  earlier  in  one  place 
than  in  another,  and  after  a  time  the  previously  circular  sjint, 
covered  by  a  conical  crust,  l^ecomes  converted  into  a  kidney 
or  horseshoe-shaped  ulcer  that  cicatrizes  on  its  concave  ^:ide 
while  it  slowly  advances  on  the  convex,  and  is  covered  with  a 
narrow  scab,  wliich  at  the  convex  border  is  bevelled  to  a  thin 
edge.  Such  ulcers,  proceeding  originally  from  rupia,  may  con- 
tinue  to  extend  for  years,  and  convert  extensive  tracts  of  skin 
into  cicatricial   tissue  ;  they  may  also,  however,  develop  fi'om 
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Other  pustular  sypliilideSj  and  owe  their  origin  to  a  disiite- 
grating  tubercular  eruption  far  oftener  than  to  rupia,  j 

The  cicatrices^  whether  due  to  simple,  roundish,  rupial  spots, 
or  to  Berpiginous  ulcers,  are  permanent.     They  become  gradu-  \ 
ally  very  white,  are  usually  quite  smooth,  sometimes  are  tia- 
versed  by  small  bk>od -vessels,  and  are  surrounded  at  first  by  i] 
pigment  border  that  in  time  disappears, 

Rupia  was  formerly  classed  with  the  syphilitic  manifestatioM  j 
of  the  tertiary  group.     It  breaks  out  sometimes,  however,  \ritliiii 
the  iirst  six  months  after  infection,  in  a  tok^rably  acute  form, 
and,  indeed,  not  only,  though  in  by  far  the  greater  number  d\ 
cases,  in  persons  of  very  poor  constitution ;   but  it  is  often  »' 
manifestation  of  the  later  periods,  and  is  associated  with  marked 
syphilitic  marasmus,  gumniy  tumors,  and  necrosis  in  the  mucous 
membranes  and  bones.     Fever  does  not  often  attend  the  rupia 
of  tin-  later  stagt^s  of  syphilis,  though  a  violent  remittent  fever 
accompanies  its  acute  and  premature  occurrence,  the  same  as 
othrr  syplulides  which  tend  to  ulcemtion. 

Rupia  is  generally  wisjpnmetrical  upon  the  extremities,  a^ 
well  as  upon  the  back,  breast,  and  head.  It  may  not  be  exclu- 
sively rupial  spots  which  are  present,  but  other  suppurative 
forms  of  syphilitic  skin  eruption,  as  acne  and  ecthyma,  may 
exist  at  the  same  time.  In  the  event  of  an  improvement  in  the 
constitution,  the  rupia  may  heal  spontaneously.  But  it  always 
lasts  for  a  good  man^^  months. 

Y.  Deep  infiltration  and  disintegmtion.    (Gummous formation.) 

Tubercular  Sifphilide. 

TliB  gummy  tumor  (see  above,  p.    35)  may  develop  in  the 
skin  in  tlie  fonn  of  roundish  tubercles,   or  of  tolerably  large 
tubercular  groups,  which  present  the  often-mentioned  crescei 
or  cii'cular  arrangement.     At  a  certain  stage  of  their  deve 
ment  th<'se  groups  may  ajipear  precisely  like  those  of  tlie  p: 
lar  syphilide;    still,  their  manner  of  development  is  differ 
their  color  usually  darker,  and  in  their  course  they  differ  v 
decidedly.     Tlie  S3'i)hilitic  cutaneous  tubercle  begins  its  deve 
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ment  usually  in  the  deeper  layers  of  the  cutis,  and  not  in  the 
papillary  body.     Therefore  at  the  commencement,  only  a  papule 
can  be  felt  in  the  skin,  and  there  is  no  redness  present.     The  lat- 
ter only  appears  as  the  tubercle  approaches  the  surface  and 
begins  to  cause  some  elevation ;  then,  the  redness  increasing  in 
extent  and  intensity,  we  can  almost  mark  the  gradual  ascent  of 
the  tubercle  through  the  integument.     Gradually  the  papillary 
body  becomes  involved  in  the  advancing  process,  and  the  epider- 
mis above  participates  now  in  different  ways,  either  in  the  form 
of    desquamation  merely,  or  a  scanty  serous  exudation  takes 
place,  which,  drying,  forms  together  with  the  epidermis  a  small 
crust,  resting  upon  the  summit  of  the  tubercle. 

In  contrast   with  these  tubercles,  which  tend  to  resorption 
without  ulcerating,  and  occur,  usually,  in  the  form  of  isolated, 
semicircular  groups,  especially  upon  the  shoulders,  on  the  face, 
and  on  the  extremities,  therie  is  another  form,  in  which  disinte- 
gration and  ulceration  ensue  very  rapidly.     These  latter  pro- 
cesses take  place  through  the  epidermis  being  raised  above  the 
tubercle  in  the  form  of  a  pustule  which  quickly  desiccates,  the 
ulceration  extending  underneath  the  crust;   and  such  a  place 
may  occasionally  resemble  a  rupial  spot,  or  it  assumes  at  once 
the  form  of  a  serpiginous  ulcer.     Or  the  process  of  softening 
may  be  similar  to  the  development  of  a  furuncle,  as  is  more  apt 
to  be  the  case  in  the  larger  isolated  tubercles  which  grow  up 
from  the  subcutaneous  cellular  tissue.     Such  a  tubercle  looks 
then  like  a  furuncle,  about  the  size  of  a  pea  or  hazel-nut ;  it 
hecomes  gradually  of  a  bluish  red  color,  and,  when  it  breaks,  a 
grayish  yellow,  gummy-like  matter  is  discharged,  not  a  kernel 
of  connective  tissue,  as  in   the  true  furuncle.     An  ulcerating 
^rity  remains  behind,  which  either  little  by  little  is  filled  by 
giBnulation  and  cicatrizes,  or  it  continues  to  enlarge,  becoming 
a  flat,  encrusted  ulcer  with  swollen  edges,  which  commonly, 
through  healing  in  one  part  and  advancing  in  another,  assumes  a 
ierpigincms  character. 

The  scars  left  by  the  dry  tubercles  of  the  tubercular  syphi- 
lide,  after  resorption  has  taken  place,  even  when  the  epidermis 
over  the  tubercles  has  remained  intact,  or  has  merely  suffered  a 
sUght  desquamation,  are  somewhat  depressed,  and — since  the 
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rete  Malpighii  is  involved  in  the  disturbance  of  nutrition — devoid 
of  pigment,  althougli  occasionally  in  certain  spots  and  at  tUe 
edges  especially,  the  pigmentation  may  be  very  marked*  The 
soflening  and  disintegrating  tubercles  invariably  lead  to  th^ 
production  of  connective-tissue  cicatrices,  wliich  are,  at  first.,  of 
a  livid  hue,  but  gi-adually  become  paler,  and  are  surroiindt^  br 
a  brownish  border.  After  a  few  years  they  form  a  striking  con* 
trast  with  the  sound  skin  around  them,  on  account  of  their 
wliitenesa,  smoothness,  and  drjTiess.  Unlike  other  scars,  they 
undejgo  but  little  contraction,  so  that  even  large  cicatrices  of 
this  sort  lead  to  no  deformities  from  mechanical  distortions^ 
except  in  case  of  extensive  destruction  of  the  subcutaneous  cel- 
lular tissue. 

Sometimes  the  process  of  ulceration  and  cicatrization  in  the 
tubercular  syphilide  is  very  ir regular.  A  group  of  closely 
aggregated  tubercles  becomes  disintegrated  in  spots,  giving  the 
whole  a  riddled  appearance  ;  then  bridges  form,  as  in  Bcrofulons 
ulcers,  of  intiltrated  or  cicatricial  tissue?,  with  little  follicle-like 
cavities  !)etween,  which  are  filled  with  pus,  beneath  which  tlie 
destructive  action  continues.  I  have  often  observed  such  forms 
upon  the  backs  or  borders  of  the  feet.  They  often  prove  very 
intractable.  The  cicatrices  that  are  left  are  also  invgular, 
uneven,  traversed  by  thick  bands,  and  show  a  marked  prone- 
ness  to  break  down  in  ulceration  again. 

Tlie  above  forms  of  the  syphilitic  tubercles,  as  well  as  the  dry 
tubercular  patches,  present  a  marked  similarity  to  different  fonns 
of  lupus  ;  whence  the  name  lupus  si/jjIiilifietiSj  with  the  various 
qualifying  phrases  (exulcerans,  serpiginosns,  etc.)  with  which 
these  forms  have  been  designated. 

Tliis  n^fiTibljince  may  render  the  diaornfisis  a  matter  of  some  clifRculty.    A  single 
small  tuberclo,  or  a  grou|)  of  dry  tubcrcli*s  extending  periplierally,  or  even  nlcerit- 
iiig  tul>crcles  of  Ittpna  vulfjarU  may,  at  first  sight,  have  the  exact  apijeamnce  of  i 
tuhTrrihir  ntjp^iilide.    If  tlie  history  of  the  case  affords  no  groimd  for  a  diagno® 
if  the  enrUer  periods  of  a  syphilitic  attack  have  left  no  traces  Ijehind,  or  where 
are  no  collateral  manifestations  pointing  to  syphilis,  it  remainB  only  to  decid 
case  ex  Juvantihua.   The  rarious  fonna  of  the  tuljercular  syphilide  undergo  fron        J 
use  of  tlie  iodide  of  potassium  a  marked  clum;i:c  for  the  better,  while  the  same  t.       1 
mcnt  in  lupus  vulgaris  is  without  effect.    This  was  well  Ulmtrated  in  a  case  of  m 
where  a  lupua  vulgaris  of  the  cheek,  in  a  young  girl,  on  iecoiuit  of  its  eooent 
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■prcacling,  and  the  brownish  color  of  its  tubercular  edge,  offered  the  greatest  Bimi- 
Uritj  to  a  lupHi*  syphiliticus.  Sometioiea  we  can  ascertain  sojiiethiii^f  from  the  course 
pursued  by  the  affection;  this  is  much  more  protracted  in  the  lupus  vulgaris  ibaa 
In  the  talKTCular  syphilide.  The  markedly  ulcerative  fontia  af  hi|jus  vulgadg  of  the 
face  are  more  apt,  as  Zeissl  ^  has  sUown^  to  be  accompaoictl  by  decideil  evideiicfs  of 
leftction,  by  extensive  redness,  or  even  csdema  of  the  surrounding  parts,  while  the 
]ii&r]^ii  of  infiltration  in  an  ulcerating  syphilitic  tubercle  la  generally  sharply 
defined  against  the  adjacent  healthy -looking  skin. 

Ulcerating  tubercular  syphilides  are  distinguished  from  dcroftilmts  ttk^ration§ 
through  the  absence  iu  tlie  former  of  reactionary  manifestationfi  in  their  vicinity,  but 
especially  through  their  different  beha\qor  under  treatment  witli  the  iodide  of  potas- 
num.  Moreover,  the  scars  from  scrofulous  ulcers  diifer  materially  from  those  of  a 
tubercular  syphilide  in  their  elevation  and  livid  colon 

Cancer  of  the  Bhm^  under  certain  circunastancea,  may  simulate  a  tubercular  svph- 
iltde^  especially  on  account  of  the  cachetic  appearance  presented  by  the  patients  in 
bodl  affections.  The  very  rare  multiple,  cutnne^m  cancer^  whose  tuWreles  have  a 
certain  Pesemblance  to  the  slowly  growing  syphilitic  tubercles  uf  the  skin,  is,  per- 
haps, less  liable  to  give  occasion  to  an  error  in  diagnosis  than  epithdhrtm^  which 
mi<?ht  readily  be  mistjikcn  for  an  ulcerating  tubercular  syfihilide,  when  situated 
upon  the  nose,  lij)^,  or  genitals.  But  the  osaociated  manifestations,  the  frequently 
marked  enlargement  of  the  lymphatic  glands  in  the  vicinity  of  an  epithelioma. 
together  with  the  fiicts  elicited  from  the  history  of  ttie  case  f which  should  always,  in 
iBdi  doubtful  cases,  be  ascertained  with  especial  care),  the  microscopic  examination, 
and,  finally,  the  therapeutic  test  (also  of  great  ira|Kirtance  in  doubt ftd  cases)  with 
Hbe  iudldti  of  potassium  will  tend  to  prevent  any  such  errors  in  diagnosis. 

It  ift  chiefly  upon  the  no«et\mi  other  conditioa'*  are  met  with  which  may  simulate 
a  tuljercular  syphilide.  To  such  conditions  belong  certain  very  inveterate  forms  of 
tiene  ronncea  with  marked  hypertrophy.  On  close  examination,  however,  the  more 
llTid  than  brownish- red  colored  acne  tubercles,  commonly  traversed  by  varicose 
blood-veaaela,  may  be  readily  distinguiBhed  from  the  emooth,  coppery »  ahar^^ly 
tnberclefl  of  syphilis. 


Tlip  formation  of  sypliilitic  tubercles  in  the  mvrovs  weinhrane 
is  associated  with  a  more  decided  hyperfemia  of  the  siuTotinding 
parts  than  in  the  cutis.  It  is  very  seldom  that  an  opportunity  is 
affordtxl  to  obsenre  a  tabercle  of  the  mucouB  membnmp,  of  the 
soft  palate,  or  of  the  posterior  wall  of  the  phaiynx%  for  example, 
before  it  has  reached  the  surface.  A  marked  prominence  is  then 
noticed,  with  an  intense  redness,  which  gradually  shades  off  into 
the  hue  of  the  surronnding  membrane.  Usually  tlie  affection  is 
not  seen  before  ulceration  has  taken  place.   The  ulcer  has  sharply 
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cut  edgeSj  a  yellowish,  purulent  base,  and  the  parts  about  ai! 
swollen  and  intensely  red.  Such  ulcers  in  the  throat  often  becon 
very  extensive,  particularly  upon  tlie  posterior  pharj'Ugeal  wall 
Tliey  occur  also  in  the  large  intestine,  especially  in  the  lowe 
part  of  the  rectum,  and,  through  their  cicatrization  there,  occ 
sion  considerable  stenosis,  which  is  also  the  case  when  the 
occur  in  the  mucous  membrane  of  other  passages,  as  the  traclie 
for  instance.  Sometimes  upon  the  genitals  such  ulcerations 
ceeding  from  tubercles  of  the  mucous  membrane  are  so  very  1 
phagedenic  ulcers  or  chancres,  that  only  the  most  careful  scr 
tiny  of  everything  relating  to  the  case  will  prevent  mistakes. 

The  tubercular  syphilide  belongs  to  the  tertiary  group  oft 
syphilitic  manifestations ;   amongst  the  concomitant  syiJipton 
gunimous  processes  may  be  present  in  the  subcutaneous  celli 
tissue,  in  the  periosteum,  or  in  the  bones,  in  the  testicles 
internal  organs  ;  upon  the  skin  isolated  pustular  eruptions  ma;^ 
be  associated  with  it,  especially  rupia.     Condylo?nata  lata 
not  appear  as  late  as  thlSy  and  this  fact  may  be  made  availabll 
in  determining  the  true  relations  of  extraordinarily  deTelop 
papules  in  a  papular  syphilide  which  may  look  like  a  tuberci 
syphilide. 

The  course  of  the  tubercular  syphilide  is  very  protracte 
and  in  cases  even  that  are  very  amenable  to  treatment,  tl 
form  is  exceedingly  prone    to  relapse.     Ferrer  is  not  pr 
ustially  in  tins  form,   unless   some  other    associated  pr 
such  as  bone  affections,  should  give  rise  to  it.     Even  very 
tensive  serpiginous  ulcemtions  run  their  course  without  febrile 
sjTuptoms. 

The  patients  suffering  from  a  tubercular  syphUide  are 
ally  more  or  less  cachectic  ;  amyloid  degeneration  of  the  abd^ 
inal  organs  often  coexists.     Usually,  a  number  of  years  harej 
elapsed  since  the  acute  stage  of  the  disease,    Zeissl,  however,  saf 
a  case  in  whicli  an  ulcerating  tubercular  syphilide  occurred 
four  months  after  the  infection.     The  earliest  period  at  whicl 
have  observed  it,  was  at  eighteen  months  from  the  contraction 
tlie  disease,  in  a  man  twenty-two  years  of  age,  in  whom,  besii 
disease  of  both  testicles,  slight  icterus,  tenderness  of  the  cervic 
vertebrae  and  fever,   a  pustular  eruption  appeared   upon  the 
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tin,  and  in  the  subcutaneous  cellnhir  tissue  there  were  devel- 

a  number  of  ronndish  tubercles,  extending  to  a  greater  or 
extent  throogli  the  whole  thickness  of  the  skin — so  that 
(versome  of  them  the  skin  was  already  reddened,  while  over 
iers  it  appeared  unchanged.     A  two  months'  treatment  with 
le  iodide  of  mercury  caused  all  manifestations  to  disappear. 


THE  HAIB  AND  NAILS. 

These  appendages  of  the  skin  likewise  exhibit  changes,  not 

nfrequently,  in  consequence  of  syphilis,    A  relatively  common 

occurrence    is  loss    of   the    iiMix—alopeeia.     In    an    extreme 

i^greeof  the  aflFection  it  may  implicate  every  hair  in  the  body. 

fhe  old  writers  used  to  make  raeiTy  over  the  ridicuhjus 

appearance   presented  by  sncli  hairless  individuals,    and    they 

remark  that  this  symptom,  w^hich  at  the  time  of  the  syphilis 

fpidemic  was  r^ot  known,  first  made  its  appearance  towards  the 
udof  tlie  sixteenth  centur^^.  (A.  Musa  Brassavolus,  1553.) ' 
It  is  obvious  that  the  hairs  will  be  destroyed  when  the  deeper 
tonus  of  syphilitic  skin  disease,  the  ulcerating  forms  particu- 
l^rijr,  Qlfect  or  perhaps  destroy  the  cutis  in  its  entire  thickness, 
Ipn  scars  produced  in  this  w^ay  the  liair  never  grows  again, 
leiiring  bald  spots  of  greater  or  less  extent  upon  the  scalp,  iu  the 
Ix^anl,  or  the  eyebrows. 

The  alopecia  which  was  mentioned  above,  however,  occurs 
without  any  visible  change  in  the  skin  having  taken  place.  The 
hair  merely  loses  its  lustre,  becomes  dry  and  often  discolored, 
aiid  upon  combing  it  the  hairs  easih^  fall  out.  Upon  the  head 
tills  luay  occur  to  a  pretty  large  extent,  though  at  first  there  is 
<*nlya  thinning  of  the  hair  in  certain  spots.  Even  iu  nearly 
total  baldness  (which,  by  the  way,  is  a  very  rare  occurrence) 
t'^^  scalp  has  almost  a  perfectly  nonnal  appearance  ;  the  follicles 
be  even  more  distinct  than  usual.  The  skin  is  not  smooth 
^0(1  shining,  as  in  the  common  calvities. 
This  variety  of  syphilitic  alopecia  is  very  much  like  that 
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which  occnrs  in  consequence  of  certain  acute  diseases,  and  is 
one  of  the  early  manifestations  of  general  syphilis.  It  begins 
usually  at  the  time  when  the  languor,  headache,  pallor,  etc., 
announce  the  approaching  outbreak  of  an  eruption  fever  or  a 
skin  aflEection,  and  lasts  for  a  number  of  months ;  but  young 
persons,  as  a  rule,  regain  their  former  luxuriance  of  hair.  In 
the  advanced  secondary  period,  too,  the  alopecia  may  still  occur 
in  connection  with  relapses  upon  the  integument,  scarcely  later, 
however,  than  in  the  second  year  after  infection.  Finally,  it 
may  occur  as  a  concomitant  symptom  in  the  syphilitic  maras- 
mus. The  local  condition  to  which  it  is  immediately  due  is, 
doubtless,  a  derangement  of  nutrition  in  the  hair  papilla,  per- 
haps a  scanty  cellular  infiltration  of  the  papilla.  It  is  not 
always  especially  anaemic  individuals  in  whom  the  highest  grades 
of  alopecia  are  observed. 

There  is  a  prevalent  opinion,  which  has  been  handed  down 
from  remote  times,  that  the  use  of  mercury  favors  or  actually 
causes  falling  of  the  hair.  This  assumption  is  without  founda- 
tion, the  fact  being  that  under  a  judicious  mercurial  course  we 
see  the  growth  of  hair  in  sjrphilitic  subjects  rapidly  improve. 

The  NAILS  show  alterations  in  their  texture,  either  indepen- 
dently of  any  obvious  affection  of  the  matrix,  or  else  in  conse- 
quence of  such  affection.  Accordingly,  the  first  form  of  the 
syphilitic  affection  of  the  nails  corresponds  to  that  form  of  alo- 
pecia which  we  have  just  described  ;  the  second,  to  the  oblitera- 
tion of  the  hair  through  the  grosser  morbid  processes  in  and 
about  the  hair  follicles. 

When  the  nail  by  itself  is  diseased  it  presents  either  merely 
a  lustreless  surface,  or  numerous  white  spots  appear,  such  as  are 
very  commonly  seen  in  young  persons  in  normal  health ;  or  a 
number  of  parallel  rows  of  little  furrows  are  observed,  at  first 
separated  by  rather  wide  interspaces,  afterwards  approaching 
gradually  closer  to  each  other.  In  this  way  the  nail  becomes 
thinned  at  its  posterior  extremity  at  first,  so  that  here  it  can  be 
easily  dented.  As  this  thinned  spot  extends  forward,  the  entire 
nail  becomes  gradually  thinner  and  wavy.  This  condition,  which 
is  termed  onyxis  or  onychia  sicca^  is  uncommon.  According  to 
Fournier's  statements  it  must  occur  much  more  frequently  in 
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prance '  than  in  England,     In  one  case  of  it  that  I  saw,  there 
^fRS  marked  alopecia  of  the  hair  of  the  head,  beard,  eyebrows, 
3,Bd  ^ilia  ;  bnt  in  another  case  the  hair  showed  no  alteration  and 
the  secondary  symptoms  were  almost  entirely  limited  to  a  very 
obstinate  affection  of  the  nincoiis  membnxne.     In  this  case  the 
afit^tion  of  the  nails  occurred  in  the  eiglith  month  after  infec- 
tion, did  not  implicate  all  of  the  nails,  and  in  eight  months  more 
it  had  disappeared.    The  onychia  occnrs  under  other  forms  also  ; 
for  instance,  a  gre-at  frangibility  of  the  nails  may  be  prodnced, 
especiiilly  of  the  linger- nails,  so  that  they  are  constantly  split- 
ting off  at  the  ends  (the  so-called  psoriasis  of  the  nails),  and  tliis 
is  met  with  most  frequently  in  women,     Tlie  development  of  the 
nails,  however,  may  not  only  be  more  or  less  interfered  with  in 
its  superficial  layers,  but  their  growth  may  cease  entirely,  and, 
in  this  case,  the  nail  gmdually  advances  forward  with  a  posterior 
free,  jagged  edge,  and  thus  at  length  becomes  wholly  disengaged 
from  its  bed.     As  stated  by  Foumier,'  a  toe  nail  may  be  lost  in 
this  way  without  the  patient's  knowledge.    A  new  nail  is  gradu- 
ally  produced,  which  may  either  be  normal  in  its  appeanince,  or 
present  various  degrees  of  deformity. 

The  coarser  processes  which  take  place  in  the  matrix,  and 
which,  according  to  their  situation,  may  or  may  not  be  accom- 
panied by  alterations  in  the  nail,  are  designated  by  the  term 
paronychia.  Most  frequently  an  efflorescence  of  a  ])apular 
STphilide,  developing  on  the  fold  of  the  nail,  or  alongside  of  it, 
is  the  source  of  the  paronychia  in  its  lighter  fonns.  On  th<^  nail 
wall  [the  skin  projecting  over  the  root]  it  genenilly  merely  leads 
to  a  slight  desquamation  and  to  some  alteration  of  the  nail, 
while  papnles  at  the  lateral  edges  are  sometimes  converted  into 
condylomata  lata,  which  crowd  the  naO,  laterally,  from  its  bed. 
Such  moist  papules  of  the  matrix  are  more  commonly  obsei-ved 
upon  the  toes  than  the  fingers,  and  may  resemble  closely  an 
ulcer  fi'om  an  ingrowing  toe-nail ;  they  often  owe  their  origin, 
indeed,  parth'  to  the  same  cause,  namely,  pressure.  Severer 
forms  are  produced  by  pustular  or  tubercular  syphilides  upon 
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the  fold  of  the  nail.  Suppuration  or  ulceration  then  takes  place, 
which  interrupts  the  nail-gi*owth,  or  the  fold  of  the  nail  may  be 
entirely  destroyed.  In  the  latter  case  no  new  nail  grows^  bul 
inei"ely  irregular  islands  of  horny  substance  are  developed  upon 
the  matrix.  Such  ulcerative  processes  are  acconipaiiied  by  c(m- 
eiderable  swelling  and  great  pain  usually,  on  the  big  toes  espe- 
cially. 

Finally,  both  matrix  and  nail  may  be  implicated  in  the  for- 
mation of  a  gummy  tumor  proceeding  from  the  cellular  tissue  or 
periosteum  of  the  same  member, 

SlTBCUTA^rEOUS  AND  SUBMUCOUS  CELLULAR  TISSUTI,  FABCl.E, 

In  considering  the  tubercular  sjrphOide  it  was  observed  that 
gummy  tumors,  which  gradually  extend  through  the  skin  or 
mucous  meuibrane,  originate  in  the  subcutaneous  or  submncoxis 
cellular  tissue.  They  occur  underneath  the  skin  as  flat,  rotuvl- 
isli^  and  (when  not  proctMxIing  from  tlie  fascife)  movable  and 
perfectly  painless  tumorSj  which  are  often  discovered  only  by 
accident  !>}'  tlie  patient  or  physician.  Giudually  adhesion  of 
the  iu tegument  takes  place,  then  the  latter  becomes  red  and 
painful,  and  tlie  tumor  softening,  the  skin  breaks,  as  in  a  cold 
abscess  or  a  furunck*,  from  wliicli  deep  ulcers  proceed  of  the 
character  akeady  described,  Tliese  tumors  may  vary  in  aae 
from  a  pea  to  a  goose's  egg.  Sometimes  several  of  them  in  the 
subcutaueous  ci^llular  tissue  coalesce,  so  that  the  infiltration  has  ^ 
irujre  of  a  diiYiise  character. 

The   minute   anatomy  of   these  growths  has  been  already] 
given  (see  p,  3o).     According  to  its  stage  of  development  thflj 
tumor  on  section  has  a  grayis!i-red,  in  certain  plax^es  a  more 
gniyisli-yellow,   exsanguinated  appearance,  and  is  either  soft- 
en<*d  in  the  centre  to  a  gummy -like  mass,  or  is  partly  or  entirely 
dry,  reseml)ling  cohu'less  tibrine,  as  illustrated  in  a  very  nota"^ 
case  described  by  W.  Adams.  ^ 

In  a  Ijidy,  thtrty-one  rears  of  ago^  there  were  devplopcil  within  nin*?  Tpara»  a 
fiTeottini^s,  upon  the  right  \vg — and  with  a  Kinglo  exception  only  in  thi«i  Bitu 

*  Transact,  of  the  Pftthol  Soc.  of  London,  Vol.  XX,  1S69,  p.  309.     Campare  aL 
of  DiUrkh.  Pra^r  Viertcljahrschrilt,  1850,  2^  p.  49. 
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ore  than  oue  Imndred  tumors,  which  at  first  contimied  to  increase  for  from 
three  to  six,  or  even  to  twelve,  months  without  pain,  then  became  iiiflamed,  awollen, 
and  ulcerated,  and  when  left  to  themselves  gradually  disintegrated  with  the  pro- 
duction of  an  excessively  foitid  discharge.  The  exposed  tumors  had  a  yeUow  color, 
ftnd  the  consistency  of  a  cow  s  udder.  They  were  not  vascular,  and  consisted  of  an 
indistinctly  fibriUated,  partly  finely  granulated  basement  tissue,  in  which,  besidca 
fibres  of  connective  tissue,  with  numerous  nuclei,  there  were  imbedded  a  large  num- 
ber of  f.it-etilk.  This  unusual  constitution  appeared  to  A.  Bruce,  who  esamiucd  Ihe 
UiDiors  microscopically,  to  be  owing  to  the  fact  that  the  tumors  proceeded  from  the 
ftdtpose  tissue. 

The  patient,  whose  husband  had  been  syphilitic,  but  who  lierself,  bo  far  as  could 
be  ascertained,  had  never  during  twelve  years  of  sterile  married  life  presented  symp- 
toms of  titc  earlier  stages  of  syphilis,  had  been  suffering  during  the  last  three  years 
from  affections  of  the  pcrjosteura  and  joints,  besides  a  deep  uleur  in  one  tonsil.  The 
above-descrilied  affection  was  not  at  first  regarded  as  syphilitic,  and  tlKrrefore  the 
patient  was  not  placed  under  specific  treatment.  Later,  mercury  in  any  form  always 
had  a  good  effect,  and  especially  upon  the  bony  and  articular  affections.  The 
iodide  of  potassium  invariably  induced  a  great  depression  in  tlie  patient,  and  for 
this  reason  could  not  be  used.  Neverthelesi>,  at  the  end,  mider  the  use  of  the  iodide 
I  Ammonium  for  about  three  months,  the  tumors  disai^pcared,  and  did  not  return. 


i 


If  gummata  of  the  subcutaneous  ct^llular  tissue,  or  of  tlie  fas- 
ciae occur  singly,  without  other  maiiifes  tat  ions  or  evidencet^  of 
sypliilis,  their  diagnosis  may  be  doubtful ;  and  wlien  they  soften 
and  the  skin  above  them  is  thinned,  they  may  be  taken  for  sim- 
ple cold  abscesses.  I  have  seen  such  a  tumor,  distinctly  fine* 
tuating,  proceed  from  the  tendinous  expansion  of  the  occipito- 
frontalis  muscle  upon  the  forehead  of  a  young  person.  It  devel- 
oped without  pain,  and  disappeared  in  a  very  short  time  entirelyj 
imder  the  experimental  use  of  the  iodide  of  potassium.  A  care- 
ful inspection  of  the  patient,  which  was  made  at  the  time,  re- 
vealed the  presence  of  an  old  node  on  the  right  tibia. 

A  large  number  of  still  hard  subcutaneous  gummata  may  be 
mistaken  for  mnltiple  subcutaneous  cancers  or  fibromata  ;  and 
In  the  absence  of  any  circumstances  in  the  history  of  tlie  case, 
or  of  associated  manifestations  which  might  throw  light  upon 
the  diagnosis,  the  decision  will  have  to  depend  upon  the  course 
which  the  disease  pursues,  or  upon  the  result  of  an  anti-syphi- 
litic treatment. 

In  infants  with  hereditary  syphilis,  the  by  no  means  rare 
subcutaneous  gummata  described  by  von  Rinecker  as  syphilis 
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nodosa,  and  anatomically  exammed  by  Virchow  '  and  Foisto/ 
are  precisely  like  the  furuncles  of  atrophic  childrenj  but  theii 
contents,  howeverj  do  not  consist  of  pus  or  a  kernel  of  cellular 
tissue,  but  of  a  muco-pnrulent  fluid  which  contains  chiefly  gran- 
ular detritus.  Other  signs  of  syphilis,  such  as  these  children 
invariably  present,  the  gradual  development  of  the  tumors  from 
the  Bubcutaueous  cellular  tissue,  and  the  character  of  their  con- 
tents^will  insure  the  con'ect  diagnosis. 

Gummata  developing  in  the  subcutaneous  cellular  tissue 
cause  extensive  ulcemtion  of  the  mucous  membrane,  particularly 
when  they  occur  in  the  tlu^oat. 

BONES. 

yirehmo,  Archiv,  B.  XV.  p.  237  s.  Die  krankh*  Gcschwttlste,  B.  11,  p,  398 1.— 
iif.  Volknmtnt^  Pitha  mid  BiUroth'B  Ilandbuch  d.  Cliirurgxe,  B.  IL ,  2,  p.  263  si 
Xti  these  works  the  Irtcniture  of  the  subject  ia  given  m  fuU. 

In  the  first  description  of  syphilis  by  Marcellus  Cumanns 
(1495),  mention  is  made  of  the  pains  in  the  limbs,  and  in  various 
writers  of  the  fifteenth  and  sixteenth  centuries  we  find  minute 
accounts  of  the  anatomical  changes  to  which  the  paios  in  the 
bones  are  due  (see  citation  from  Fallopia,  p.  35,  where  reference 
is  made  to  gummata  of  the  bones). 

Pains  in  the  l>ones  begin  to  occur  as  early  as  at  the  period  of 
th(^  eruption  fever,   causing  the  patients  sleepless  nights.     On 
account  of  their  frequtmtly  widespread,  sometimes  wandering 
character,  and  tlieir  tendency  to  occur  only  in  the  regions  of  the 
johits,  tliese  pains  are  known  as  ''rheumatic.'"     But  a  careftd 
examination  t^f  the  skeleton  shows  tlic  joints  to  be  often  entirely 
unaffectedj  and  that  the  points  from  which  the  pains  really  pro- 
ceed are  certain  sensitive  spots  at  the  articular  ends  of  the  bones, 
especially  bf>ny  prominences  to  whitdi  muscles  are  attached,  a 
fact  to  whicli  my  attention  was  first  directed  by  my  colleague^  * 
Burger,  of  London.     At  tliis  early  stage  no  other  changes  ^ 
usually  to  be  discovered  in  the  affected  bones.     Tlie  pains  m 
however,  be  associated  with  a  flat  elevation  at  the  place  affecl 

^  Gesamm.  Ahbaiidl.,  p.  595.    AtohW  f.  Anat  n,  Phys-^  B.  XV.  p,  262. 
s  Wurzb.  med,  ZeitecL,  B.  IV.  1863, 
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which  the  tenderness  on  pressure  is  limited.  When  this  ele- 
ition  is  marked  and  situated  on  fiat  surfaces  of  bone,  as  dq  the 
^top  of  the  skull,  or  the  inner  surface  of  tiie  tibia,  a  certain  elas- 
tic resistance  or  a  peculiar  sense  of  fluctuation  may  be  percepti- 
ble to  the  touch.  After  some  length  of  time  this  gives  place  to 
an  increasing  hardness,  so  tliat  finally  a  more  or  less  even,  hard,, 
and  pennaneni  prominence  is  left  behind.  Such  ossified  promi- 
nences were  termed  by  the  old  writers  taph%^  and  were  distiu- 
guished  from  the  gmduaUy  eoftening  gimnmy  tumors  of  the 
bones. 

The  latter  belong  mostly  to  the  later  periods  of  syphilis,  gen- 
erally appear  in  isolated  form,  without  other  symptoms  often, 
and  the  prominences  grow  pretty  rapidly  into  roundish  tumors, 
or,  upon  the  top  of  the  skiill,  remain  fiat.  Only  exceptionally, 
and  then  in  connection  with  destructive,  pustular  eruptions,  do 
these  tumors  occur  in  the  acute  stage  of  syphilis.  They  have  a 
pretty  firm,  but  elastic  consistency  when  fully  developed,  and 
afterwards  the  course  which  they  pursue  differs  in  different 
cases:  either  resorption  gradually  takes  place,  which  leaves  a 
depression  behind,  surrounded  liy  a  hard  wall-like  rim,  or  else 
the  tumor  advances  in  the  direction  of  the  skin,  which  it  perfo- 
rates  in  the  same  way  as  the  subcutaneous  gummata.  Tlio  ulcer 
resulting  in  the  latter  case  is,  however,  not  crmfined  to  tlie  skin 
and  subcutaneous  cellular  tissue,  but  from  the  very  first  begins 
to  encroach  upon  the  bone,  the  destruction  of  which  commences 
before  the  perfomtion  of  the  skin ;  different- sizi^d  pieces  of  vvry 
porous  bone  are  thus  exfoliated.  Upon  the  top  of  the  skull, 
especially,  extensive  destruction  is  often  the  result  of  this  pro- 
cess, which  may  even  go  on  to  a  pi^rfo ration  of  the  bone.  If 
such  ulcers  lieal,  radiating,  contracting  cicatrices  are  formed, 
which  are  adherent  to  the  irregularly  nodulated  surfaces  of  bone 
beneath. 

These  processes  occur  not  only  on  the  surface  of  the  bone  in 
the  periosteum,  they  may  also  develop  in  the  medulla.  For  a 
long  time  deep-seated,  violent,  boring  pains  in  the  bone  are  the 


»  G.  Fatk/pta^  L  c,  *'  tophacei  (no.  tumores)  sunt  con Btan tea  <?x  itiateriB  pettitaa  lapi- 
dosa  et  videntur  velati  topbi  cwsei  vel  moteria  lUa  qua  Ugantur  ossa  fracta.'^ 
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only  Bymptoms.  Gradually  the  bone  becomes  swollen  at  a  cer- 
tain spotj  or,  it  may  be,  in  its  entire  circnoiference,  where  a  thin, 
long  bone  is  concernedj  as  the  fibula,  or  one  of  the  phalangeal 
bones  of  the  fingers,  and  the  like.  Finally,  only  a  thin,  cortical 
shell  suiTounds  the  gummy  tumor,  yielding  to  pressure  with  (m- 
pitation  ;  at  last  it  is  broken  through  and  the  perfoi-ation  of  the 
skin  soon  follows. 

It  is  tliia  process  wliicli  obtains  in  one  fonn  of  the  bo -called  daHylitU  typMlitim^ 
where  a  rouuditsh,  noilnlnr  awL'Umg  of  tjuo  phalanx  gradually  develoijs,  and  the 
skin  over  it  bfcomiug  finally  red,  is  broken  thi-ougb  in  oae  or  more  places,  giTing 
exit  to  a  gummy-like  fluid,  muigled  occasionally  with  Iumi>a  of  wbilbh,  cafirauf 
matter.  This  afTection  13  not  very  common^  and  though  occurring  iu  adtiits,  it  ii 
oliservud  particularly  in  children  with  hcri^ditary  syphilis,  in  the  !ir>t  few  year^  of 
life,  and  constitutes  a  variety  of  the  so-called  ttpbui  veatosa.  Its  outward  Appeaj- 
auces  may  bo  produced  also  by  tuberculosis,  encliondroma  or  sarcoma  of  the  booe 
m:irrow.'  Anti-syphilitic  treatment  is  speedily  eHiCiicious  in  dactylitis  syphilitic*. 
In  Bergh's  and  Morgan's  carfcs  a  cure  was  soon  brought  about  by  the  use  of  mercmr^ 
while  in  several  cases  of  mine  I  havo  seen  perfect  recovery  take  x>la<^«,  within  a  few 
moiitlis,  through  tlie  iodidt^  of  potussium. 

In  tin  Hght'Cen  monlhs'  ohi,  well  nourished  boy  of  healthy  appearance,  who  had 
an  induration,  opening  extcrnfd^ly,  of  the  left  testis  and  epididymis,  and  filigfat 
hydrocephalus,  tliere  were  developed  upon  the  fiftb  metacarpal  l>one  of  the  left 
hand,  on  tme  of  the  right  mi^tataraal  bones,  and  upon  the  lower  end  of  tlie  radius^ 
swellings  of  the  character  above  describetl.  The  one  on  the  radius  bad  openwL 
Thti  child  jtreaented  no  other  symptoms  of  syiihilis.  Com[)lete  cure  foUowed  th« 
USL*  of  the  iodide  of  potassium,  within  five  monthi*,  an  interruption  of  the  treatment 
for  several  weeks  having  previously  been  followed  l>y  a  renewed  increase  in  the 
osseous  swellings.  The  ulcer  in  the  testicle  hetded  much  less  rapidly  than  the 
uletr  in  the  radius,  and  hotli  healed  with  sunken  cicatrices  whicli  were  firmly 
adheriiit  to  the  parts  beneath. 

Dactylitis  syphilitica  does  not  nlways  origmate  in  the  bone;  simOar  afipeif' 
ances  may  be  produced  through  gtmuuous  formation  in  the  sheaths  of  the  tcudon* 
and  in  the  tibrous  structures  of  the  finger. 

The  s^qiliilitic  bone  affections  have  certain  special  points  (f 


i 


'  Compare  Lucke,  Berl.  klin.  Wochenflchr.^  1807^  No.    50  and  51.^ — Atr^ambttul 
rUnion  m^,1860,  No.  140.-1?,  Bergh,  ArcMv  1  Dermat.  n,  Sypk,  II.,  1870,  p.  S8t 
— t/!  3f(frgan^  Med.  Preaa  andCirc*,  1872,  Deo,,  1873,  Jan.,  and  Dublin  Journ,  of  M»- 
Sci.,  lS7:i,  April,  p.  ^14.— 7?.  IF:  Tttt/hit\  Arch,  of  Seiea  and  Pract.  Med.,  Newr  Toik, 
1873  No.  4.  :  reference  to  in  tlie  Ceutralblatt,  1874^  No.  6. 

s   VircJwic,  Die  kranJdi,  Geachw.,  IL  p.  405.     Comp.  also  pp.  6,290,  703, 
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redilecUon.     Such  bones  are  fli*st  attacked  as  are  covered  only 
the  integument,  and  are  thus  more  exposed  to  external  trau- 

latic  accidents  and  to  the  changes  of  temperature,  as,  for 
■example,  the  skuU,  the  clavicles,  the  tibiae,  the  ribs,  and  the 
sacrum.  Then  come  the  bony  processes,  as  already  mentioned, 
and  especially  the  points  of  muscular  attachment,  which  are 
subjected  to  a  stmin  during  contraction  of  the  muscles.  In  con- 
tradistinction to  these  situations,  bones  which  are  enveloped  in 
the  soft  parts  are  but  rarely  attacked;  nevertheless,  even  the 
vertebral  column  is  not  always  spared,  and  when  this  is  assailed 
it  must  be  esteemed  a  fortunate  cLt^cumstance  for  the  patient 
when  bony  elevations  coexist  in  places  accessible  to  inspection, 
thereby  directing  the  physician's  attention  to  the  true  nature  of 
the  affection,  which  might  otherwise  betray  its  syphilitic  cliar- 
acter  by  no  sign  w^hatever. 

The  most  painful  of  the  syphilitic  bone  aflfections  are  often 
the  very  slight  periosteal  swellings  of  the  secondary  period. 
The  sensitiveness  of  the  affected  part  may  be  so  extreme  that 
even  the  pressure  of  the  bedclt^thes  cannot  be  borne.  Gum- 
mata,  whether  proceeding  from  the  periosteum  or  the  medulla, 
may  run  their  course  with  but  insigniheant  pains,  or  with  pains 
which  are  violent  and  persistent — tiolores  osteocopi.  The  pain  of 
syphilitic  bone  affections  has  the  peculiarity  of  occurring  with 
its  greatest  vehemence  at  night.  During  the  day  it  may  bi* 
totally  absent,  Ricord  thinks  that  it  is  the  warmth  of  the  bed 
that  causes  the  pains,  and  he  makes  tlie  statement  that  persons 
who  stay  up  during  the  night  remain  then  free  from  pain,  but 
suffer  if  they  lie  in  bed  during  tlie  daytime.  It  is  wvy  ])rob- 
ably  alterations  in  the  fulness  of  the  blood-vessels  which  either 
occasion  or  at  least  aggravate  these  pains  ■  and  anotlnn'  point 
which  seems  to  me  equally,  if  not  more  important,  witli  respect 
to  their  cause,  is  the  existence  of  an  eMalng  exacerhation  of  tlie 
feter^  although  it  may  be  onlj'  slight  in  degree.  It  has  seemed 
to  me,  in  fact,  that  the  patients  who  had  fever  complained 
more  of  periodically  recurring  pains  than  those  in  wliom  bone 
affections  ran  their  course  without  febrile  symptoms  ;  and  more- 
over, that  the  pains  did  not  begin  at  so  late  an  hour  of  tli«*  niglrt 
aa  is  generally  stated— eleven  o'clock— but  commenced  gradu- 
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ally  to  increase  from  the  latter  part  of  the  afternoon/    And  the 

fact  of  the  pains  ceasing  witli  an  attack  of  sweating  in  the  early 
morning  hours,  as  mentioned  by  numerous  writers,  speaks  in 
favor  of  their  connection  with  variations  in  the  bodily  tempera- 
ture. This  connection  appears  to  me  to  be  something  as  fot 
lows  :  Under  tlie  influence  of  the  febrile  rise  in  temperature  the 
periphei-al  blood-vesst^ls  gradually  dilate,  and  at  the  same  time 
there  is  a  detei-mination  of  blood  to  those  parts  of  the  perios- 
teum and  bones  wliich  lie  nearest  the  skin,  a  tumefaction  being 
thereby  produced  in  the  places  affected. 

Ajiatfymically  all  the  syphUitic  affections  of  the  bones  are 
owing  to  changes  either  in  the  periosteum  or  in  the  meduUa^ 
and  indeed,  whether  the  processes  are  irritative,  hyperplastic,  or 
gummous,  tliey  may  develop  in  one  as  well  as  in  the  other  of 
these  situations. 

Tile  very  painful  though  scarcely  perceptible  swellings  which 
occur  principally  in  the  early  periods  of  syphilis,  as  early  often 
as  the  fever  of  eruption,  though  by  no  means  excluded  from  the 
later  periods,  belong  to  a  simple  periost  it  Is,  This,  after  lasting 
for  a  certain  lengtli  of  time,  leads  to  a  deposition  of  new  bone 
substance  and  to  a  thickening  of  the  adjacent  cortical  portion- 
to  a  Jiypvrodosis.  In  this  way  tliere  are  formed,  especially  upon 
the  long  l>oneg,  but  on  the  skull  also,  often  consideiuble  eleva- 
tions, which,  after  the  acute  j)rocess  lias  spent  itself,  constitute 
tlie  painless  tophL  At  first  such  portions  of  bone  (or  it  may  be, 
the  wliole  extent  of  a  long  bone),  an?  of  ivory-like  hardness  ;  but, 
according  to  Yirchow,  medullary  spaces  gradually  appear  in  the 
sclerosed  portions  in  the  same  way  as  in  the  noi-mal  osseous  de- 
velopment, so  tliat  in  the  course  of  time  the  thickened  bone  may 
become  even  more  porous  tlian  natuinL  In  this  variety  of  the 
periosteal  aflfection,  sui)pumtion  occurs  very  rarely,  though  it 
doubtless  might  take  place  in  the  severe  forms,  such  as  areoi 
much  mon*  frequent  occun-ence,  according  to  C.  Mauriac,  ia 
South  xVnu'rica  and  Africa,  and  likewise  in  that  form  of  the  bone 
affection  which  has  been  recently  shown  by  G,  Wegner'  to  be 

^  Even  Fallfipm  says :  '^  XX I L  Horn  incipit  dolor,  ilod  perreoit  id  mediam  noclia 
et  clamor  percutit  nuxaB."     L.  c,  p.  781,  I 
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pecnliar  to  hereditary  sypMlLs,  of  whicli  it  is  a  pathognomonic 
symptom. 

^P'  This  form  of  the  banc  a£Ecctfon  occurs  at  the  margins  of  ossification  in  the  epi- 
^iiTBes  and  in  the  cartilage  of  Ihe  ribs.  It  Tvaa  deacdbt'd  by  VaHcix,'  Bargione,* 
'  RftDTier/  and  Qii<5niot,*  but  has  unly  been  carefullj  itudii'tl  in  the  last  few  j-ejira  by 
Wegner,  Waldeyer  and  Ktibner,'  and  Parrot.'  Its  course  is  marked  by  thickening 
of  the  periosteum,  formation  of  osteophytes,  and  by  a  speckled  discoloration  and 
Boftcningr  of  the  spongy  tissue  of  the  bone  in  the  neighborhood  of  the  tpiphysea. 
The  cartilage  layer  is  enlarged  and  softened,  the  zone  of  ossification  is  thickened, 
and  projects  with  irregular  prolongations  into  the  cartilage  layer,  the  union  of  the 
two  becoming  thereby  less  firm,  so  that  the  epiphysis  h  liable  to  become  entirely 
separated  from  the  shaft  of  the  bone,  or  the  rib  from  its  cartilage.  Supijuration 
frequently  lakes  place  in  the  tissues  surrounding  such  markedly  altered  bones^  and 
occ&sionaUy  in  the  adjoining  articulation. 

This  affection  generally  exists  in  several  bones  at  the  same  time,  as  may  oftrn  be 
demonstrated  at  the  autopsy,  even  though  during  life  the  affected  extremity  may 
apparently  have  been  quite  normaL  Moreover,  where  changes  to  the  naked  eye 
appear  exceedingly  minute  and  insignificant,  with  the  aid  of  the  microscope  they 
■laj  be  recognized  as  the  characteristic  marks  of  the  affection — diminution  or 
dbaenoc  of  the  osteo blastema  at  the  margins  of  ossification,  and  a  l^llitig  of  the 
medallAry  spaces  with  granulation— (gumma— )  tissue.  The  knowledge  which  has 
been  gained  of  this  affection  must  be  regarded  as  an  extraordinarily  vahiai>le  con- 
tribution to  the  diagnosis  of  inherited  syphilis.  It  is  not  infrequently  rhe  only 
tymptom  of  it,  and,  inasmuch  as  it  logins  even  in  uterine  life^  its  presence  nmy  be 
'i  demoiistrated  in  still -bom  children  as  well  as  in  those  that  live  for  several  weeks. 
Whether  it  occurs  also  in  children  with  hereditary  syphilis,  in  whom  the  disease 
does  not  manifest  itself  until  later,  has  not  been  determined,  but  itappctirH  to  be 
abaent  when  the  syphilis  is  aequired  in  infancy ;  at  least  KOijner/  in  a  cusc  of  vac- 
cination syphilis,  was  unable  to  find  any  changes  in  either  the  cartilaginous  ends  of 
the  ribs  or  in  the  epiphyses  of  the  long  bones* 

Gummy  iumar^  not  infrequently  develop  in  the  periosteum 
in  the  later  stages  of  the  disease.  Their  development  is  slow, 
oft^n  attended  with  but  little  pain,  and  tliey  may  be  either  small 
and  circumscribed,  or  (as  upon  the  cmnial  bones,  especially) 


»  Bull,  de  la  Soc.  anatom.  de  Paria,  IX.,  1834,  p.  1G9. 

■  lo  Sperimentale,  Jnli,  1864. 

•Gaz,  medic,  1864. 

*Gaz.  des  Hop.,  Feb.  9,  1869. 

'  Virchow's  Arch.,  B.  m,  1873,  p.  867. 

•  Arohives  de  PhyaioL,  1872,  Nos.  3,  4,  5. 

'Arch.  f.  Derm   a.  Syph,,  B.  IIL,  1871,  p  148, 
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their  occurrence  may  be  more  diffuse.  Tliese  periosteal  thicken- 
ings have  a  lardaceous  appeamnce  on  section,  or  they  maybe 
still  softeTj  with  the  consiBtency  partly  of  mucous  tissue  or 
pus,  and  are  composed  of  a  delicate,  iibrilhir  ground  work,  with 
round  and  spindle-shaped  (or  together  with  some  stellate, 
branching)  cells,  frequently  mingled  with  a  finely  granular  detri- 
tus. In  the  early  stages  of  the  process  it  is  impossiblt-  to  fix 
upon  any  anatomical  difference  between  a  siraplt?  intlammatoiy 
or  hyperplastic  growth  and  gumma  tissue.  There  are  obviously 
tmnsitional  forms,  since  the  gummy  tumor  diffpi^  only  in  the 
peculiar  change  which  the  cell-growth  undergoes  in  its  subse- 
quent course,  from  the  processes  of  the  primary  and  secondaiy 
period^  which  run  their  course  more  after  the  manner  of  a  simple 
hyperplasia. 

The  change  whicli  is  wrought  in  the  bone  where  these  growths 
develop,  and  which  was  first  accurately  described  by  Vii*chow,  is 
a  double  one.  In  the  centre,  an  ulceration,  a  caries  sicca  takes 
place,  whicli  leads  to  a  superficial  excavation,  and  to  a  porous 
condition  of  the  bone,  while  at  the  periphery,  a  hyperostosis  is 
in  progress,  so  that  the  centml  depression,  which  is  often  radiated 
or  star-shaped,  comes  to  be  surrounded  by  a  hard  bony  watl. 
Dunng  tlte  e^xtcnsion  of  the  process  the  periosteal  hyperplastic 
growth  can  be  lifted  out  of  the  depression,  and  its  identity  with 
gumma  tissue  has  been  demonstrated  microscoitically  by  Vir- 
chnwj  Rindtieisch*  has  shown  that  the  adventitia  of  the 
blood-vessels,  in  this  instance  also,  forms  the  matrix  of  the 
hyperplastic  growth.  By  this  means  the  encroachment  of  the 
growth  upon  the  bone  tissue,  with  atrophy  of  the  latter,  is  made 
exi)licable.  After  the  hyperplasia  has  undergone  complete  reso- 
lution, the  depression  still  remains,  with  the  but  little  altered 
periosteum  finnly  adlierent  to  it.  The  secondarj^  changes  at  the 
periphery  are  not  confined  to  the  surface  of  the  bone,  but  the 
subjacent  spongy  tissue,  or,  in  the  skull,  the  diploe,  becom 
sclerosed  in  like  mannt^r ;  indeed,  effects  may  be  seen  upon  I 
inside  of  the  cranium,  of  a  process  taking  jdace  upon  the  oi 
side,  in  the  form  of  thickenings  or  osteophytes,  and  even  np( 


»  Ardiiv.  B.  XV.  p.  243.  *  L.  c,  p,  568. 
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the  inner  surface  of  the  diim  mater,  in  fibrinons  or  slightly 
heioorrhagic  spots.  This  process  may  extend  still  farther  in- 
ward, as  illustrated  by  a  case,  the  autopsy  of  which  I  witnessed 
at  the  German  Hospital  in  London,  June  9th,  1872: 

A  man,  ahotit  forty  yearn  of  age,  who  for  Bonie  time  bad  Buffered  from  dropsy, 
but  in  whom  do  syphilitic  affection  liixd  been  suspected,  died  rather  suddenly  in  an 
attock  of  convulsions,  which  were  &fiid  to  have  been  confined  to  the  face  upon  the 
riglit  side.  Besides  aniyloid  degeneration  of  the  spleen,  liver,  and  kidneys,  tliere 
WCTie  found  certain  marked  changes  in  the  cranium,  namely,  several  roundish  atro- 
phic s|x)ts  upon  the  outer  surface  of  the  calvarium,  among  which  was  a  uniformly 
atrophied  spot,  the  sine  of  a  silver  dollar,  in  the  left  half  of  the  frontal  bone,  near 
the  mesian  line.  The  cranium  at  this  spot  was  thinned,  and  corresponding  to  the 
middle  of  this  thiimed  place,  in  the  dura  mater,  there  was  found  a  yellow,  caseous 
patch,  one  mm,  thick,  and  of  the  size  of  a  twenty-five  cent  piece,  to  which  the  pia 
mater  was  firmly  attached  The  latter  also  could  not  be  separated,  witlicnit  tearing, 
from  the  gray  substance  of  the  brain,  which  was  somewhat  softened  and  dotted 
with  various- sized  brownish -yellow  points. 

In  the  7nednlla  of  the  bane  the  syphilitic  changes  also  pro- 
oeed  from  h3"perplastic  cell  growths,  as  already  mentiom^d  with 
f^gard  to  the  form  occurring  in  hereditary  sj'philis.  But  while 
in  the  medullary  cavities  of  the  long  bones  the  osteomyelitis 
appears  in  the  form  of  circumscribed  tumors,  in  the  spongy 
tissue  of  the  tlat  bones,  and  especially  in  tbe  diploe  of  the  cra- 
nium, it  fni-ms  a  sort  of  infiltmtion.  The  cell  gruwth  causes  an 
enlargement  of  the  canaliculi  and  lacuna?  of  the  bone,  and  in 
this  way  it  may  happen  that  a  piece  of  bone  is  entirely  st!parated 
from  its  osseous  union  with  the  surrounding  bone.  Such  an 
exfoliation  occurs  frequently  ui>on  the  skull,  and  the  seques- 
trum is  marked  by  a  great  porosity,  corresponding  to  the 
processes  whicli  led  to  its  separation.  The  actual  separation 
takes  place  in  consequence  of  the  purulent  or  muco-fatty  dis- 
integration of  the  gumma  growth,  and  before  this  has  piv^gressed 
far,  indammatory  processes  commence  in  the  layers  above,  which 
are  soon  followtxl  by  perforation  of  the  skin.  At  tin*  margin 
of  the  diseased  bone  there  occur  in  this  instance  also,  in  the 
bone  as  well  as  proceeding  from  the  periosteum,  hypertrophic 
processes,  sclerosis,  and  osteophyton  formations.  In  small  long 
bones  the  gummous  formation  in  the  medullary  cavity  causes  a 
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bulging  of  the  bone,  with  gradual  atrophy  of  the  cortical  sub- 
stance, which  finally  encloses  the  growth  as  a  mere  thin  shell ; 
the  most  marked  form  of  which  is  seen  in  the  above-described 
dactylitis  syphilitica. 

We  must  mention,  finally,  the  changes  produced  in  the  bone 
secondarily^  through  ulcerative  processes  in  the  overlying  soft 
parts.  Under  this  head  belong  especially  the  necroses  of  the 
bones  in  the  nasal  cavities  and  of  the  hard  palate,  which  proceed 
mostly  from  ulcers  of  the  mucous  membrane ;  here  belong  also 
necroses  of  superficially  situated  bones,  due  to  ulceration  in 
the  skin. 

The  sequelcB  to  sj^philitic  bone  aflfections  are  of  great  variety. 
Not  only  may  permanent  disfigurements  result,  as,  for  example, 
a  sinking-in  of  the  ridge  of  the  nose,  bulgings  of  the  facial 
bones,  protuberances  and  hollows  upon  the  forehead,  but  bones 
may  be  so  impaired  in  their  strength  that  fractures  are  produced 
upon  the  most  trivial  occasions  (as  observed  in  one  case  of  the 
humerus,  by  Hutchinson,*  and  of  the  radius,  by  Volkmann); 
or,  through  defects  in  certain  bones,  the  safety  of  vital  organs 
may  be  imperilled,  as  that  of  the  brain ;  or  organs  may  have 
their  functions  seriously  impaired,  as  on  account  of  defects  in 
the  palate.  Again,  those  bone  aflEections  which  are  attended 
with  enlargement  and  hyperostosis  may  occasion  symptoms  of 
compression  of  vessels  and  nerves.  Cases  in  which  the  latter  are 
involved  occur  frequently,  and  are  of  great  importance,  particu- 
larly where  the  cerebral  nerves  suflfer  in  this  way. 

In  the  diagnosis  it  is  important,  first,  in  any  given  case,  to 
decide  whether  an  existing  bone  affection  is  really  syphilitic  or 
not.  The  sj^^hilitic  are  distinguished  from  other  aflfections  of 
the  bones  through  their  points  of  predilection,  the  nocturnal 
pains,  the  slight  tendency  to  suppuration,  and  their  disposition 
to  hyperostosis  and  anastosis  ;  in  necrotic  processes,  on  account 
of  the  porousness  of  the  sequestrum  and  the  slight  reaction  in 
the  surrounding  parts.  Next,  the  form  of  the  aflfection  is  to  be 
ascertained,  whether  simple  or  gummous  periostitis  or  gum- 
mous  osteomyelitis ;  and  here  the  relations  as  to  time  have  to  be 

»  Lond.  Hosp.  Eeporte,  Vol  m.,  1866,  p.  381. 
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principally  regarded.  Gummous  processes  proper,  that  is,  such 
as  tend  to  mucous  softening,  suppuration,  or  caseous  degen- 
eration, belong,  with  few  exceptions,  to  the  tertiary  stage  of 
syphilis ;  in  the  secondary  stage,  processes  occur  which  undergo 
spontaneous  resolution  or  lead  to  simple  hyperostosis. 

There  yet  remains  a  single  question  to  be  alluded  to,  which 
for  centuries  has  been  revived  time  and  again,  namely,  whether 
the  bone  affections  which  we  have  just  described  occur  most 
frequently  in  those  patients  who  have  taken  mercury,  indeed 
whether  they  are  not  exclusively  due  to  the  action  of  mercury, 
and  have  nothing  at  all  to  do  with  syphilis.  J.  Griinbeck  *  as 
early  as  1503,  and  again  G.  Fallopia  (1555) '  more  particularly, 
ascribed  affections  of  the  bones  to  the  use  of  mercur}^  in  the  form 
of  inunction,  and  the  latter  even  (ilaims  to  have  found  the  metal 
in  excised  gummy  tumors  of  the  bones.  But,  on  the  other  hand, 
U.  Von  Hutten  (1519) '  and  L.  Botallus  (1563)  *  maintained  that 
bone  affections  occurred  in  those  also  who  had  never  taken 
mercury;  and  now,  after  the  experiments  of  Overbeck  upon 
animals,  together  with  the  profound  studies  of  Kussmaul "  con- 
cerning the  hydrargyriasis  acquired  by  workers  in  mercury,  we 
may  rest  assured  that,  while  caries  and  necrosis  of  the  maxillary 
bones  may  take  place  in  consequence  of  mercurial  stomatitis, 
other  bone  affections,  such  as  are  observed  in  syphilis,  are  not 
produced  by  mercury. 

LIGAMENTS,   TENDONS,  BURS^,    AND  JOINTS. 

Syphilitic  gummata  sometimes  develop  in  the  fibrous  cap- 
sules AND  LIGAMENTS  of  the  joiuts,  indicating  their  presence  by 
tumors  which  are  but  slightly  painful,  though  associated  with 
more  or  less  disturbance  of  function,  depending  upon  their  situa- 
tion. 


'  Gomp.  J.  K  Proksch,  Der  Antimercurialismtis.    Erlangen,  1874,  p.  10. 

*Aphrod.,  IL  p.  809. 

»Ibid.,L  p.  280. 

♦Ibid.,  IL  p.  896. 

^UntenodL  ab.  d.  conatit  MeroorialiBmns.    WtLizburg,  1861. 
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According  to  Vemeiiil  *  and  Fonmier '  the  sheaths  of  the 

TENDONS  either  become  the  seat  of  mere  circumscribed  effusions, 
which  form  painless^  occasionally  fluctuating  swellings,  an  affec- 
tion which  is  not  uncommon  in  women,  chiefly  in  connection 
witli  the  extensor  tendons  of  the  hands  and  feet^  or  inflamma- 
tory appearances  are  snpemdded,  with  all  the  symptoms  of  an 
acute  tenositis— tumefaction,  redness  of  the  skin,  tendemessL, 
pain,  and  a  sense  of  friction  on  motion.  According  to  Fouraier, 
the  extensors  of  the  thumbs,  the  tendons  of  the  biceps  and  of  the 
peronei,  and  the  extensors  of  the  fingers  are  the  most  frequently 
attacked,  though  the  affection  is  also  met  with  upon  the  liganien- 
turn  patellm,  the  ten  do  AchiUis,  and  in  other  situations.  AVlien 
the  inflammation  is  situated  near  a  jointj  it  may  easily  simulate 
an  affection  of  the  latter  or  of  the  periosteum,  but  a  carefid  ex- 
amination mil  almost  always  lead  to  the  correct  diagnosis. 

But  true  gummata  may  also  develop  in  the  sheaths  of  the! 
tendons.     In  a  case  of  Munn's'a  palish-yellow  tumor,  of  thej 
size  of  a  half  orange,  formed  above  the  tendons  on  the  backoff 
tlit5  foot,  in  a  man  forty -five  years  old,  who  for  twentj^  years  bad 
been  suffering  from  syphilis.     Tlie  skin  ulcerated,  and  the  con- 
tents of  the  tumor  were  evacuated.     Something  similar  had 
taken  i)lace  over  tlie  tendons  at  the  inner  side  of  the  knee  some 
time  before. 

In  the  burs<Ei  also,  serous  effusions  may  take  place,  and  the 
walls  of  the  bursa,  like  the  tendinous  sheaths,  may  become  the 
seat  of  a  gummons  growth. 

Of  more  frequ*^nt  occurrence  than  the  affections  just  de- 
scribed are  syphilitic  diseases  of  thejoinis.  Although  not  a  few 
of  the  i>ainful  affections,  appearing  at  first  sight  like  joint 
affections,  are  found  on  closer  examination  to  be  inflammations 
of  the  periosteum,  or  affections  of  the  ligaments  or  tendons, 
there  still  remain  a  number  of  cases  of  true  disease  of  the  joints, 
either  of  the  subserous  connective  tissue  and  syuovial  c 
brane  only,   or  even  of  the  articular  cartilage.     It  liaa  be 


^Qai.  bebdom.,  25,  Sept,  1808,  No.  80. 

'  Lemons,  p,  703  j  Gaz.,  kebdom.,  9,  Oct,  180B,  No.  41, 

»  Transact.  Path.  Soa  London,  Vol.  XVII.,  iSflfl,  p,  437. 
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observed  (p,  127)  that,  at  the  time  of  the  eruption  fever,  articular 
pains,  with  serous  effusion  into  the  jomt,  together  with  inflam- 
matory  symptoms  resembling  an  acute  articular  rheumatism, 
are  not  of  very  rare  occtirrence,  Babington  has  called  attention 
to  the  difiference  between  this  form,  which  generally  occurs  at 
the  beginning  of  the  secondary  stage^  and  the  chronic  forms 
which  develop  without  inflammatory  symptoms  iu  the  later 
stages  of  the  disease.  The  acute  forms  may,  however,  also 
occur  later  in  the  course  of  syphilis,  as  shown  by  two  cases  of 
Duffin's*  and  one  which  I'  reported. 

An  exceedingly  important  and  invariable  indication  (first 
pointed  out  by  Duffin)  of  the  syphilitic  nature  of  such  articular 
affections  (which,  by  the  way,  may  also  be  called  ^^st/pkiUtic 
rheumatism/^  or  in  case  it  is  more  of  a  periostitis  or  an  affec- 
tion of  the  fibrous  structures  outside  the  joint,  Foumier's  term, 
^^ pseudorheuTTiatism/^  maybe  employed) is  the  decidedly remit- 
ieiU  yever,  which,  together  with  the  joint  affection,  responds 
with  remarkable  rapidity  to  anti-ayphilitic  treatment.'  This  is 
illustrated  in  the  following  tracing,  taken  from  my  work  cited 
above : 
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The  case  wiis  that  of  a  person,  twenty  eight  years  of  age,  who  was  sufferin*,' 
from  ozeena^  and  hud  an  old  perforation  of  the  bard  palate^  but  presented  no  fur- 
ther symptoms  of  syphilis.  Bbe  had  been  Buffering  for  a  few  dajB  fit>ni  rheumatic 
symptoms,  and  at  the  time  of  admission  there  was  a  aweDing  of  both  ankk'>  knee-, 
aad  elbow- joints,  and  of  the  left  wrist  and  shonlden     There  was  profuse  perspi- 


»  Tmnsact.  CUn.  Soc.  London^  VoL  II.,  1869,  p.  81. 
«  DentBohea  AtoMt  f.  klin.  Med.,  EC,  1870,  p.  408,  Fall  2. 

'  Schuster^  Ueber  Fiebercomphcaiionen  bel  Sypbilitisohen.      Axchiv  f.  Derm.    iL 
Syph.,  B.  Y.^  1873,  p.  283,  repgrta  a  cans  in  ooiToboratian  of  the  abovd. 
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ration,  aa  in  rheumatism.     The  urine  contaiaed  abuDdant  albumen.     Very  rauJ] 
doses  of  the  iodide  of  potassium  had,  in  a  few  days,  as  appears  from  the  imdagt  j 
a  perceptible  influence  upon  the  course  of  the  fever  and  upon  the  other  symptooi  I 
as  well,  and  when  the  remedy,  on  account  of  a  diarrhc&s,  waa  intemipted,  tli«  ' 
temperature  rose  again  at   once.      Further  obaerratioiia  were   precluded  by  tte 
patient' i  leaving  the  hospital. 

Sometimes  the  affection  is  confined  to  a  single  joint,  and  in 
case  it  is  long  persistent,  it  may  be  attended  with  considerable 
effusion — liydartlirosis.  But  even  old  joint  troubles  of  tliis  kind 
yield  relatively  quickly  to  anti-syphOitic  treatment,  I  have  seen 
several  cases  where  patients  had  been  confined  to  their  beds  for 
months  with  such  articular  affections  of  the  lower  extremities, 
and  yet,  by  means  of  the  iodide  of  potassium,  regained  the  ns© 
of  their  limbs  within  a  few  weeks. 

Of  the  anatomical  ckanges^  upon  wMch  the  syphilitic  joint 
troubles  dejiendj   we  have  very  imperfect  knowledge.     In  tk 
acute  form,  xwst -mortem  examinations  are  totally  lacking.    On 
the  other  hand,  a  few  cases  of  chronic  affection  of  the  knee-joinl 
have  been  examined    by  Lancereaux  *  and  Oedmanson  *  who 
found  a  gummous  growth  in  the  subserous  connective  tissue  at 
Mie  side  of  the  patella,  together  mth  secondary  changes  of  the 
articular  cartilages,  in  the  form  of  superficial  erosions ;  in  the 
synovial  membrane  there  was  merely  thickening  and  injection. 
Coulson  *  obsei-ved  perforation  Into  the  knee-joint  of  a  gamma, 
which  had  originated  in  its  vicinity.     In  like  manner — per  mn- 
riguitatein — a  joint  may  become  the  seat  of  intiammatory  mani- 
festations when  a  bone  which  enters  into  the  composition  of  the 
articulation  is  attacked  by  a  syphilitic  affection,  as  in  the  above- 
mentioned  instance  of  the  peculiar  epiphyseal  disease  in  childrea 
vnt\i  hereditary  syphilis.     Moreover,  whei-e  a  simple  syphilitic 
periostitis  occurs  in  the  immediate  neighborhood  of  a  joint  an 
ofFusion  may  take  place  into  the  latter,  since  the  subserous 
sue  and  synovial  membrane  participate  in  the  inflammator)^  fl , 
ion  to  the  part, 

^  L.  c,  p,  203  fl. 

'  Nordisk  Med.  ArcMv,  I,  4,  1869.    Cited  by  Bergh,  Archi?  t  Dermal  a,  Syph.,  | 
1870,  p.  232. 
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MUSCLES. 

Bi«>rd,  Clin.  iconogmpK—Buisicm,  Turn.  sjph.  dea  muscles.  Gaz.  m6d.  de  Paris, 
1846.— -^ofto,  Sur  la  retraction  muscul.  Syph.  Arch.  g6n.,  1856,  Dec. — Nelaton, 
Turn.  syph.  muscuL  Gaz.  des  Hdpit,  1858,  No.  6,  1861,  No.  ^^.—  Virchow, 
Archiv,  B.  XV.  p.  282 ;  Geschwtllste,  B.  IL  p.  ^S7.—8id7iey  Janes,  Transact. 
Path.  See,  VoL  VH,  1856,  p.  346;  Vol.  XL,  1860,  p.  246.— Jfz^rcAwow, Ibid., 
Vol.  Xm,  1862,  p.  250  (Diaphragma).— J.  Hutchinson,  Reynolds'  System  of 
Med.,  p.  304. — Laneereaux,  1.  c,  p.  211. 

Under  the  influence  of  syphilis  the  muscles  may  become  dis- 
eased, either  in  a  somewhat  diffuse  manner,  or  in  the  form  of  a 
subcutaneous  myositis,  accompanied  by  considerable  pain  on 
motion,  and  tending  to  atrophy  of  the  muscular  bundles  and 
fibrous  degeneration  of  the  portion  of  muscle  affected  ;  or  a 
gummy  tumor  may  develop  in  the  interstitial  connective  tissue 
or  in  the  muscular  sheath,  consisting  in  its  fresh  state  of  an 
accumulation  of  single  nucleated  ceUs,  in  its  later  stages  of 
amorphous,  fine  granular  substance.  In  this  latter  case  the 
muscular  fibres  are  likewise  destroyed.  The  course  of  the  affec- 
tion in  the  latter  form  is  more  insidious,  pain  is  wanting,  and 
frequently  the  contraction  which  characterizes  the  first  form  is 
also  absent.  Gummata  of  the  muscles  may  also  undergo  soften- 
ing, and  break  externally,  after  the  manner  of  subcutaneous 
gummy  tumors ;  intractable  fistulous  ulcers  may  thus  result. 

The  syphilitic  disease  may  locate  itseK  in  the  most  various 
muscles.  The  diffuse  form  has  been  found  more  especially  in 
the  flexors  of  the  upper  extremities,  while  the  gummy  tumors 
occur  in  the  gluteus,  trapezius,  stemo-cleido-mastoideus,  in  the 
tongue,  the  muscles  of  the  soft  palate,  and  in  the  fleshy  substance 
of  the  heart. 

A  gummy  tumor  of  the  muscle,  grown  to  a  large  size,  might 
readily  be  mistaken  for  a  malignant  growth,  especially  if  it  pro- 
jects much  above  the  muscle.  But  in  cases  even  where  other 
evidences  of  syphilis  fail,  we  may  always  have  recourse  to  the 
therapeutic  test  with  the  idodide  of  potassium  *  as  an  aid  to  the 
diagnosis. 

^  Ab  cariy  as  1846,  Tattim,  in  a  paper  read  before  the  Med.  Chir.  Society  in  London, 
bat  which  was  not  printed  in  their  TransaotionB,  called  attention  to  the  efficacy  of  the 
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THE  LYMPHATIC  APPARATUS. 

Lymphatic  Glands^  Follicles^  Tonsils^  Spleen^  and,  other  so- 
called  Vascular  Olands. 

Virchow,  Archiv,  B.  XV.  p.  315-20,  GteschwOlflte,  B.  IL  p.  416.— Lymphatic  glands: 
V,  Sigmund,  Wien.  med.  Wochcnschr.,  1869,  No.  23  u.  25. — F^mtmier^  L  c,  p. 
613.— Spleen :  E,  Wagner,  Archiv  d.  Heilk.,  B.  IV.,  1863,  p.  480.— -4.  Beer, 
Die  Emgeweidesyphilis.  Ttlbingen,  1867,  p.  24,  110,  134,  160.— A  Gee,  Brit 
Med.  Journal,  1867.— /S.  Wilhs,  Transact  Path.  Soc,  VoL  XH.,  1861,  p.  216.— 
W.  Moxon,  Ibid.,  Vol.  XXH,  1871,  p.  274.— Suprarenal  capsules;  v.  Bdren- 
sprung,  Hered.  Syph.,  p.  56. —  W,  Moxan,  Guy's  Hosp.  Rep.,  Vol.  XHL,  1868,  p. 
SdQ.— Ruber,  Deutscbes  Archiv  f.  klin.  Med.,  B.  V.,  1869,  p.  270.— Ifoimi^, 
Jahrb.  1  Kinderheilkunde,  1872,  p.  109.— Thymus;  P.  DtibaU,  Gaz.  M§d.  de 
Paris,  1850  et  1851.— -P.  Weber,  Beitr.  z.  path.  Anat.  d.  Neugeb.  Kid,  1852, 
n.,  p.  75.— (7.  Hecker,  Verb.  d.  Berl.  Ges.  1  Geburtok.,  R  VHI,  p.  117,  122.— 
Lehmann  Ibid.,  B.  X,  p.  29. —  Weisflog,  Beitr.  z.  Eenntn.  d.  Duboia'seh^i  Thy- 
musadscesse  bei  angeb.  Syph.    Inaug-Disi;.     Zurich,  1860. 

Lymphatic  Glands. — In  the  same  manner  as  we  saw  the 
primary  affection  attended  by  an  indolent  swelling  of  the  corre- 
sponding lymphatic  glands,  so  we  find  the  same  occurring  after 
infection  of  the  entire  system,  when  the  syphilitic  poison  has 
caused  multiple  deposits  throughout  the  body  in  which  the 
virus  becomes  augmented.  From  the  local  affections  of  the 
skin,  of  the  mucous  membranes,  of  the  bones,  etc.,  the  poison  is 
conveyed  in  larger  quantity  to  the  next  lymphatic  glands,  excit- 
ing in  them  the  same  changes  which  we  have  studied  in  the 
indolent  buboes  of  the  primary  period.  Thus,  in  connection 
with  affections  of  the  mucous  membrane  of  the  mouth,  we  find 
the  submaxillary  glands  enlarged  ;  with  eruptions  upon  the 
hairy  scalp,  the  cervical  glands ;  with  papules  of  the  palm  of 
the  hand,  or  with  paronychise,  the  cubital  glands.  But  this  is 
not  the  only  way  in  which  the  lymphatic  glands  of  all  the 
different  regions  of  the  body  are  made  to  sympathize  in  the 
disease.     It  is  probable  that  the  poison  circulating  in  the  blood 

iodide  of  potassium  in  the  treatment  of  mosoular  tumors.    (Referred  to  by  Prcsoott 
Hewett,  in  his  Inaugural  Address,  as  President  of  the  Clinical  Sodetgr.     Tranflact,  YoL 
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cause  hyperplasia  of  the  lymphatic  glands  directlyj  for 
aetimes  we  see  these  glands  reacting  to  the  poison  before  the 
[fttdE  or  mucous  raembranes.    The  glands  of  the  nape  of  the  neck, 
those  above  the  condylus  int.  humeri^  or  the  small  glands  at  the 
Bide  of  the  breast  often  become  enlarged  before  the  skin  erup- 
tions make  their  appearance,  or  without  any  source  of  peripheral 
I  irritation  being  discoverable.     Yon  Sigmund,  who  was  the  first 
to  direct  attention  to  the  universal  chamcter  of  the  glandular 
affection  in  the  secondary  period  of  syphilis,  and  to  its  great 
practical  significance,  is  disposed  to  admit  only  tliis  last  mode  of 
I  origin,  observing  that  the  glandular  swellings  precede  the  syph- 
[ilid<j6of  the  skin  and  mucous  membrane,  and  are  to  be  found 
I  k  new-born  children    before  any  manifestations  of  the  inher- 
I  ited  sypliilis  have  yet  made  their  appearance.     From  this  etand- 
l  point,  however,    it  is  still   unexplained  why^    when   the  total 
Tolnme  of  the  blood  contains  the  poison  in  sufficient  quantity 
to  imtate  the  lymphatic  glands,  this  irritation  manifests  itself 
onlv  upon  certain  ones  ;  for  that  this  is  a  fact  I  have  been  con- 
vinced by  a  number  of  observations,  directed  to  this  particular 
point;  in    many  individuals    wiio    had    been    unquestionably 
^hiliric  for  some  time,   the   glandular  affection  was  absi^nt 
from,  Certainly,  a  large  proportion  of  the  glands  accessible  to 
iiisptction ;  indeed,   only  here  and  there  were  certain  glands  or 
groaps  of  glands  found  to  be  enlarged,  and  even  the  cubital 
glands  were  not  f^ffected  with  any  such  uniformity  as  claimed  by 
VonSigmond.     The  fact  is,  that  the  individual  disposition  comes 
here  into  account,  and,  while  in  one  person  it  is  the  integument 
,  flrliicli  reacts  first  to  the  irritation  of  the  syphilitic  poison,  in 
linotler  it  is  the  lymphatic  glands.    It  is,  moreover,  to  be  ob- 
Ifierved  further,  that,  even  with  peripheral  local  lesions  existing, 
[the  corresponding  lymplmtic  glands  do  not  necessarily  become 
ea!aT;ged,  and  that  in  any  two  persons,  the  conditions  in  other  re- 
"  'ts  being  about  the  same,  the  glandular  enlargements  may  be 
^ter  and  more  pennanent  in  one  than  in  the  other.     The  terti- 
local  affections  are  said  not  to  be  attended  by  swelling  of  the 
ids,  but  yet  it  depends  mainly  tipon  whether  these  affections 
accompanied  with  suppuration  or  not.     In  the  former  case 
3  glands  become  tumefied  as  in  any  ordinary  suppuration. 
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With  regard  to  the  secondary  stage,  I  have  a  general  impres- 
sion that  there  is  usually  some  intervening  local  lesion  between  _ 
the  blood-poisoning  and  the  glandular  swellings.  Berkeley  Hill,* 
too,  is  of  the  opinion  that  this  is  more  commonly  the  case. 
Sometimes  the  lymphatic  vessels  in  the  vicinity  of  these  glands 
also  become  affected,  feeling  like  hard  cords. 

This  affection  of  the  glands  (which  is  peculiar  to  the  secon- 
dary period,  beginning  to  develop  from  the  sixth  week  after  the 
appearance  of  the  primary  lesion)  attacks  by  preference  those 
glands  which  have  been  already  named,  but  most  commonly  of 
all  the  posterior  cervical,  in  the  vicinity  of  which  an  occipital 
or  mastoidal  gland  is  occasionally  enlarged.  Its  occurrence  in 
the  lymphatic  glands  in  the  interior  of  the  body,  also,  has  been 
verified  in  post-mortem  examinations  by  von  Barensprung  •  and 
Virchow.  The  course  of  the  secondary  affection  is  quite  as  pro- 
tracted as  that  of  the  primary  indolent  buboes,  from  six  to  eight 
months  passing  before  resolution  begins ;  according  to  von  Sig- 
mund,  the  glandular  affection  may  even  last  for  a  lifetime. 
Inasmuch  as,  when  dependent  upon  local  lesions,  different 
glands  may  vary  considerably  in  their  development  as  to  time,  it 
is  occasionally  possible  to  find  swollen  glands  here  and  there  for 
years,  although  the  course  of  development  for  any  single  gland 
is  comprised  within  months. 

Resolution  is  not  the  only  issue  in  which  the  hyperplasia  of 
the  lymphatic  glands  may  terminate.  The  cell-growth  may  ex- 
ceed its  usual  limits,  and  swellings  result  like  those  of  scrofula ; 
and,  as  in  the  latter,  suppuration  or  caseous  degeneration  may 
ensue.  Fournier  states  that  this  process  is  pretty  common,  only 
it  is  frequently  not  referred  to  its  real  source.  But  the  events 
just  mentioned  may  assume  a  more  peculiarly  syphilitic  charac- 
ter ;  the  hyperplasia  may  take  the  course  of  a  gumma,  and  a 
fluctuating  tumor  become  gradually  developed  which  does  not 
contain  pus  but  a  gummy-like  mucous  fluid.  Finally,  in  the 
later  course  of  syphilis,  the  lymphatic  glands,  together  with 
other  glandular  organs  may,  as  shown  by  Virchow,  suffer  an 
amyloid  degeneration, 

'  L.  c,  p.  70.  »  D.o  hercd.  Syph.,  p.  17. 
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A  hyperplasia  perfectly  analogous  to  that  which  occnrs  in 
the  lymphatic  glands  may  be  sustained  also  by  the  folliculae 
APPARATtTS  at  the  root  of  the  tongue,  in  the  tonsilsj  and  on  the 
posterior  pharyngeal  wall ;  and  Virchow  calls  attention  to  the 
fact  that  where  the  cell-growth  is  tolembly  abundant  a  disinte- 
gratioDj  culminating  In  a  sort  of  follicular  abscess  or  ulcer,  may 
be  the  result.  The  tonsils  are  especially  apt  to  be  the  seat  of 
suclr  gummous  ulcerative  processes*  Certain  peculiar  changes 
m  Peyefs  patches  will  be  mentioned  further  on. 

That  the  spleen  may  become  enlarged  in  the  acute  stage  of 
syptiilis  has  been  already  mentioned  (p.  127),  and  WeU  '  has 
recently  discovered  that  this  enlargement  may  begin  even  during 
the  primary  period.  The  affection  of  the  spleen  is  related,  on  the 
one  hand,  to  that  which  occui's  in  this  organ  in  other  blood-poi- 
soningB,  and,  on  the  other,  to  the  lymphatic  glandular  enlarge- 
meots.  It  is  probably  pm^ely  hypei*plastic  in  its  nature,  since 
it  disappears  rapidly  nnder  anti-syi>hilitic  treatment.  But 
where  it  has  existed  for  a  considerable  time,  an  induration  may 
doufctless  develop  in  the  hyperplastic  spleen  tissue.  These 
events  are  the  game  as  those  described  nnder  Virchow' s  two  ana- 
toinical  forms  of  the  syphilitic  enlarged  spleen,  which  he  terms 
respectively  the  soft  and  the  indurated, 

Onmmata  are  frequently  observed,  too,  in  the  spleen,  Tliey 
appear  in  the  form  of  isolated  or  quite  numerous  nodules,  vary- 
ing: in  size  from  a  millet  seed  to  a  w^alntit,  in  a  spleen  that  is,  gen- 
eral! j^  enlarged.  If  they  lie  near  the  capsule,  the  latter  becomes 
cloticlj  and  thickened.  According  to  Wagner,  recent  sjrpliilo- 
mat^  are  grayish-red  in  color,  tougher  than  the  normal  tissue  of 
the  spleen  from  which  they  project ;  the  older  ones  are  gray, 
^rli:^kJed  with  yellow,  drj^er  and  harder.  The  vessels  of  tlie 
spl^^n  au^  i^g  septa,  witliin  the  growth,  mostly  disappear  with- 
out any  traces  of  them  remaining  to  be  seen,  and  it  is  the  same 
^^^  often  with  the  Malpighian  bodies,  though  in  other  cases 
they  ap^  present.  In  other  respects  the  sharply  defined,  but 
^**t  usually  encapsulated  tumor,  shows  the  finer  anatomical 
et^cture  of  the  syphiloma,  namely,  the  cellular  hyperplasia, 

'  OentralbUtt,  1874,  No.  12, 
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with  Tarioiis  grades  of  atrophy  and  fatty  degeneration,  togethet 
with  the  formation  of  new  connectiTe  tissue.  In  consequence  of 
these  processes  a  gradual  shrivelling  takes  place,  with  cicatiiciiA 
contractionj  similar  to  what  occurs  in  Iiealed  hemorrhagic  infarc- 
tions. Zenker  found  numerous  cholestearine  crystals  in  a^^ 
tubercle  of  the  spleeUj  which  was  enveloped  in  a  distinct  fibrous 
capsule. 

Still  other  pathological  changes  in  the  spleen  are  regarded  by 
differeut  observers  as  related  to  syphilis.  Thus  A,  Beer  describes, 
besides  a  diffuse  cellular  infiltration  of  the  arterial  sheaths  in 
the  spleen,  certain  peculiar  deposits,  which  he  regards  as  very 
characteristic ;  they  are  paler  than  the  normal  tissue,  from  which 
they  do  not  project  at  aU^  merge  diffusely  in  the  surroanding 
spleen  tissue^  contain  but  little  blood  and  few  cells,  and,  in  the 
centre,  consist  of  a  finely  granxilar  material  in  which  a  few  a^lls 
and  nuclei  are  imbedded, 

Gunimous  disease  of  the  spleen  can  only  be  suspected  during 
life  when  the  tumor  lies  near  the  capsule,  and  through  irritation 
of  the  latter,  pain  or  symptoms  of  a  circumscribed  peritonitis 
are  occasioned.  The  enlargement  of  the  spleen  which  is  usually 
present  in  the  early  stages  of  syphilis  would  only  admit  of  the 
diagnosis  of  a  hyperplasia ;  in  the  later  periods  it  would  be  amy- 
loid degeneration,  whicli  is  very  apt  to  occur  in  the  tertiary  stage 
and  in  the  stage  of  syphilitic  marasmus,  in  connection  with  amy- 
loid degenerations  of  other  organs. 

Moreover,  the  rest  of  the  so-called  vascular  glands — tM 
thyroid,  the  siqirarenal  capsules^  the  glanduZa  pituitaria^  and 
fk}/?nus  f7^a7^f^— occasionally  present  more  or  less  charact'eriBtic 
elmnges  in  syphilis.  In  the  thyroid  glakd  Lancereaux  found 
enlargement  with  varying  degrees  of  fatty  degeneration  ;  gummy 
tumors  have  not  been  found  in  it,  though  they  doubtless  occur 
in  the  gland,  pituitaria  (Virchow,  Lancereaux).*  In  the  supra- 
renal CAPSULES,  besides  enlargement  and  gumma-formation 
(Virchow,  Moxon),  a  total  fatty  degeneration  was  found  in  oi 
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^  PriTate  eomraQnicatioTi,  pupplementaTj  to  a  short  reference  to  the  reported  ciiae  M 
tbe  yearly  reports  of  the  Gcseibch.  f.  Natur-  tu  Heilkunde  ixx  Dresden  f.  1851  u.  52,  pb 

'  Grm  et  Lancereaux,  Affect,  nerv.  ajpMl,     PaiiB,  1801,  p.  247, 
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case,  by  Yirchow.*  The  thymus,  an  organ  which  gradually 
nndeigoes  atrophy  in  developing  children,  can  only  be  of  inter- 
est in  this  connection  in  the  foBtus  or  in  infants — particularly, 
therefore,  in  cases  of  hereditary  syphilis.  P.  Dubois  was  the  first 
to  call  attention  to  the  fact  that  in  the  thymus  of  new-born 
children,  with  inherited  syphilis,  collections  of  pus  are  to  be 
found,  with  which,  however,  as  Virchow  observes,  the  ordinary 
secretion  of  the  gland  must  not  be  confounded  ;  and  the  ques- 
tion is  suggested  by  Lancereaux,  whether  in  these  cases  it  was 
not  really  softened  gummata  which  were  present,  since  Lehmann 
in  one  case,  has  found  a  gumma-like  formation  in  the  thymus. 
Eberth"  also  found,  besides  abscess-like  deposits,  certain  dry, 
caseous  tubercles  in  this  gland. 

THE    LIVER. 

^iUjHfh^  Prager  Tierteljahrscbiift,  1849,  B.  I.  p.  1,  1850  ;  B.  IL  p.  Z^.—Oubler, 
M^nL  sur  line  nouyelle  affect  da  foie  li^e  d  la  Syphilis  h^r^dit.  Gaz.  med.  de 
Paris,  1852.— -Ottrfrf,  Diseases  of  the  Liver,  2d  ed.,  \^1,— Virchow,  Archiv,  B. 
XV.,  1858,  p.  2^Q,^Frerichs,  Klinik  d.  Leberkrankh.,  1861,  B.  II.  p.  152.— 5. 
WUIcM^  On  SyplL  Affections  of  Internal  Organs.  Guy's  Hosp.  Reports,  3d  Ser., 
Vol.  IX.  1863.— i^.  TTo^Ti^T,  Das  Syphilom  der  Leber.  Archiv  der  Heilkunde, 
B.  v.,  1864,  p.  121.—©.  Bdrensprung,  Die  hereditare  Syphilis.  Berlin,  1864. 
—  Virchow,  Die  krankh.  Gkschw.,  B.  11.  p.  423.  See  further  references  in  the 
last-named  work;  also  in  Lancereaux,  L  c,  p.  259. 

The  discovery  of  syphilitic  disease  of  the  liver,  by  Dittrich, 
marked  a  tnming-point  in  the  pathology  of  syphilis,  since  here 
properly  began  the  study  of  visceral  syphilis.    For,  although 
the  earlier  writers  upon  syphilis  regarded  the  liver  as  the  proper 
seat  of  the  disease,  this  was  a  mere   supposition,  based  upon 
iogmas  of  (Men,  and  had  been  attacked  by  Pr.  Borgarutius 
(1566),"  in  consequence  of  the  negative  results  which  he  had 
obtained  from  numerous  post-mortem  examinations.    The  patho- 
logical changes  to  which  Dittrich  was  the  first  to  attribute  a 
syphilitic  origin  had  been  already  described  by  Budd,  and  also 
^1  Oppolzer  and  Bochdalek,  the  former  regarding  them  as  due 

*  WurxburgerVerhandl.,  B.  III.,  p.  868. 

•  Virchow's  Arohiv,  B.  40, 1867,  p.  826. 
»  Aphrod.,  n.  p.  1127. 
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to  the  obstruction  of  dilated  hepatic  ducts  with  cheesy  matter, 
while  the  two  latter  ascribed  them  to  cancer  of  the  liver,  which 
had  healed.  In  consequence  of  the  numerous  investigations 
which  have  since  been  made  with  reference  to  s^^^hilis  of  the 
liver,  we  have  learned  that  the  forms  of  disease  which,  under  the 
influence  of  syphilis,  may  attack  this  organ  (though  some  of 
these  affections  are  better  known  to  us  in  their  final  stages  than 
in  their  entire  development)  are  the  following ; 

1.  D  iff  use  Inflltration  (Wagner's  diffuse  syphiloiBa)— a  form 
which  has  thus  far  been  observed  almost  exclusively  in  infants  — 
was  first  described  by  Gubler,  and  is  marked  by  an  increase  ill 
the  size  and  weight  of  the  liver.  Its  color  resembles  that  of  flmt; 
the  acinous  structure  may  be  more  or  less  obliterated  or,  p^- 
haps,  quite  indistinguishable  to  the  naked  eye,  as  was  the  case 
in  the  liver  of  a  child,  one  month  old,  examined  by  Wilks :  •  The 
liver  was  increased  in  size,  was  flattened  and  very  dense,  and  no 
traces  of  hepatic  tissue  were  visible  to  the  naked  eya  Under 
the  microscope,  however,  in  spite  of  the  extensive  iufiltmtioii, 
hepatic  cells  and  blood-vessels  were  found,  presenting  their 
normal  appearance. 

According  to  Wagner,  in  livers  of  this  kind  the  connectire 
tissue  between  the  acini  is  found  thickened  in  most  places,  some 
portions  being  in  a  state  of  simple  hypertrophy,  while  others  are 
studdttl  with  numerous  cells  and  nuclei,  which  also  appear  with- 
in the  acini,  arranged  in  groups  corresponding  to  the  capillaries. 
Sometimes  only  connective  tissue  is  seen.  As  to  the  hepatic  cells 
themselves,  they  are  at  one  time  in  their  normal  state,  wliile  at 
another  they  show  various  stages  of  molecular  disintegration. 

The  state  of  things  here,  then,  is  quite  analogous  to  what 
occurs  in  the  sypliilitic  changes  in  the  skin  and  other  tissues, 
viz.,  there  is  a  proliferation  of  cells  from  the  connective  tissue 
between  the  acini,  or  from  the  adventitia  of  the  interlobular  ves- 
sels, and  this  growth  may  become  transformed  into  conne 
tissue. 

2.  In  a  more  ch'cumscribed  form  this  variety  is  doubtless 
commoner  occurrence,  and  particularly  in  adults.    Since  the  pro- 

*   W*u}n€i\  L  c.»  p  145,  describes  n  cuse  in  a  man  fifty -four  jeiufs  old. 
«  Traua.  Path.  Soc,  Vol.  XVII.,  ISG6,  p.  107. 
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runs  the  course  of  an  interstitial  hepatitis,  it  is  nsnally 
cognized  only  by  the  cicatrices  which  it  leaves.  But  in  most 
the  cases,  if  the  process  has  reached  a  considemble  extent,  the 
;er  masses  of  cicatricial  tissue  are  found  to  include  portions 
tissue  which  have  undergone  cheesy  degeneration,  siniilar  to 
lose  left  by  true  gnmmous  hepatitis,  which,  from  the  first, 
ccnrs  more  in  the  form  of  circurascribed  tumors.  It  is  possible 
that  such  cheesy  tubercles  may  gmdually  decrease  in  size  by 
|,  resorption  of  the  fatty  material,  and  thuSj  with  the  interstitial 
I  hepatitis,  lead  the  way  to  those  very  remarkable  changes  in 
form  which  are  sometimes  observed  in  the  liver.  By  means  of 
deep  cicatricial  contractions,  the  organ  may  be  divided  into  a 
:  number  of  distinct,  roundish  lobes  or  prominences,  the  liver  be- 
coming often  much  diminished  in  size,  or  it  may  be  reduced  to  a 
roundish,  nodular  mass,  not  larger  than  the  fist.  When  cut, 
dense  bands  of  fibrous  connective  tissue,  that  grate  under  the 
knife,  are  found,  corresponding  to  the  external  constrictions,  and 
at  some  points  they  may  enclose  masses,  which  have  undergone 
cheesy  degeneration.  The  intervening  hepatic  tissue  is  either  of 
normal  character,  or  frequently  in  a  condition  of  vicarious 
hypertrophy,  or  sometimes  in  a  state  of  amyloid  degeneration, 
and  tliis  degeneration  may  be  limited  to  particular  places,  and 
be  of  such  a  high  grade  as  to  resemble  gummy  tubercles,  as 
described  by  Virchow,'  Grainger  Stewart,'  and  Moxon." 

As  a  rare  consecutive  affection,  partial  acute  yellow  atrophy 
may  develop  in  livers  of  this  kind  (Andrew,*  Hilton  B'iigf]^t^)/ 

Tlie  peritoneal  coating  of  such  a  liver  shows,  bedsides  the  con- 
strictions, traces  of  perihepatitis,  in  the  form  of  thickenings  or 
adliesions  with  the  diaphragm,  the  anterior  walls  of  the  abdo- 
men, or  with  some  of  the  other  abdominal  viscera. 

3.  The  true  gummy  iumor  of  the  Umr  (the  large  nodular 
syphiloma  of  Wagner)  usually  presents  an  irregularly  circum- 
scribed mass  of   connective  tissue,  from  which  prolongations 

*  Geschw.,  n,  p.  430. 

'  Brit  and  For.  Mr3rL  Chir.  Rev,.  \mi,  p.  512. 

'  Trana.  Path.  Soc.  London,  Vol.  XX,  ISiiO,  p.  431. 

*Ibid.,  Vol.  XVII.,  ISlia,  p.  158. 

*ibid..  Vol.  xyni,  isa7,  p.  i3o. 
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often  extend  into  sonnd  hepatic  tissue,  witli  grayisli-yeUow 
cheesy  deposits  scattered  through  It,  wliich  are  more  sharply 
defined,  the  denser  the  connective  tissue  has  become.  Some- 
times, however,  it  takes  the  form  of  a  well-defined  tnmor  of  a 
ronndish  form,  enclosing  a  dry,  firm,  cheesy  matter  in  a  fibrous 
capsule.  Deposits  in  the  midst  of  dense  masses  of  connectite 
tissue  are  most  apt  to  occur  beneath  the  suspensory  ligament 
from  wiiich  a  broad  fibrous  mass  often  extends  through  the 
entire  thickness  of  the  isthmus  between  the  two  lobes  of  the 
liver,  Virchow  calls  attention  to  this,  and  he  observes  that  it  has 
an  appearance  as  though  the  traction  of  the  heavy  organ  upon 
its  supporting  ligament  exerted  a  strain  upon  the  tissue  which 
had  had  some  influence  upon  the  development  of  these  changes. 
As  a  rule,  gummy  tumors  in  the  liver  are  isolated,  but  it  is 
possible  for  their  number  to  be  very  large,  and  w^hen  this  is  tie 
case  they  present  the  utmost  diversity  as  to  ske,  vaiying  from 
that  of  a  millet-seed  (miliaiy  syphiloma,  Wagner)  to  that  of 
walnut,  and  are  even  greater.  They  w^ere  very  numerous  in  tJ 
case  obaen-ed  by  Prof,  Zenker  ^  in  Dresden  in  1851,  of  which  he»j 
has  had  the  kindness  to  give  me  a  full  report- 
In  the  Hver  of  a  man,  forty- one  yeara  i>f  age,  upon  whose  ekuU  and  shotildff* 
Ijlades  were  also  distinct  marks  of  syphilia,  were  found,  e^>eciall|r  upon  the  ri^t 
\o\h\  numcrouB  round  tumora  of  a  size  varying  from  a  pea  to  a  moderate- sized  sppk 
which  were  for  tlie  most  part  sphericiil,  but  in  many  cases  were  aggregated  in  miinnfi 
of  irregular  shape.  Witli  the  exception  of  two  large,  soft  tuberclea,  which  ooB- 
tained  a  pultaceoiis  substance  enclosed  in  a  dense  fibrous  capsule,  they  were  toy 
hard  aud  dry,  of  a  yellowish-wliito  color,  and  in  a  few  of  them  a  distinct,  concentric 
lamination  was  visible,  and  it  wtis  possible  even  to  peel  off  the  stibstance  in  coor 
centric  layers.  The  tumors  were  separated  from  the  normal  hepatic  tissue  by  a  ptle 
gray  fibrous  capsule  of  considerable  thickness^  some  of  them  being  of  a  bomogaw- 
OU3  consistency,  wliile  othcra  showed  at  the  centre  of  the  ycllowish-wliite  substmo^ 
or  in  some  part  of  the  periphery^  one  or  more  irregularly  shaped,  pale  grayiili-lQd 
dpots,  which  in  comparison  with  the  rest  of  the  cut  surface  were  aoraewhat  deprea 
and  softer,  but  much  tougher.  In  some  of  the  tumors  very  small  calc&reoQS  tt 
cretions  were  also  found.  One  tubercle  was  discovered  in  the  spleen^  of  the  si 
appearance  aa  the  tumors  in  the  liver. 

Under  the  microscope  the  pultaccoitq  contents  of  the  softened  tubercles  w 
found  to  consist  mainly  of  finely  granular  corpuscles,  resembling  pus-cells  but  jt 
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;  perfectly  rooad,  of  free  fat,  fat  cells,  and  cells  witli  fatty  nuclei.  In  a  light 
yellow  mass  whicli  lay  m  the  midst  of  one  of  the  reddkh  gray  spots,  fat  cells  and 
numerous  Einall  acicular  crystals  were  found.  These  reddish  gray  spots  presented 
the  appearance  of  indistinct  fibrillation,  with  a  few  scattered  islands  of  small  cor- 
puscles of  irregular  form,  and  not  strongly  refracting  the  light.  At  the  boundary 
of  thede  two  substances  were  found  a  great  number  of  non-transparent,  large,  round 
celLs,  from  whicli  issued,  on  pressure  of  the  specimen,  a  quantity  of  short,  neiidle-iike 
erymtikk,  while  more  deeply  in  the  yello wish- white  matter  these  cbIIs  were  found 
Sxioire  iaolated.  In  addition  to  this,  the  tubercles  everywhere  contained  a  large 
amount  of  amoiphous,  finely  granular  matter. 

So  far  as  the  more  essential  microecopical  characters  of  these 
tninors  are  concemedj  they  have  already  been  given  in  the  above 
description.  While  in  the  yellow  spots  it  is  possible  only  to 
demonstrate  a  finely  granular  detritus  within  a  fibrous  substance, 
towards  the  periphery,  nuclei  often  appear,  and  sometimes  cells, 
which  anastomose  in  a  reticular  form.  The  development  of  these 
tubercles  probably  proceeds  from  the  interlobular  vessels,  as 
stated  above  with  regard  to  the  diffuse  affection.  Corresponding 
to  this,  too,  the  tumor  does  not  develop  regularly  and  present  a 
rounded  surface  on  all  sides,  simply  crowding  the  hepatic  tissue 
away,  but  it  grows  into  and  between  the  acini  in  such  a  manner 
that  liver  tissue  is  sometimes  surrounded  and  shut  in  by  it.  A 
very  accurate  description  of  the  microscopic  appearances  is  given 
by  J.  F.  Payne,  ^  and  he  makes  it  appear  probable  that  gum- 
mata  can  continue  to  grow  at  the  periphery,  on  account  of  the 
continued  proliferation  of  the  nucleated  interstitial  and  inter- 
lobular tissue,  whOe  at  the  centre  they  have  already  become 
amorphous,  and  in  the  intermediate  layer  have  degenerated 
into  jabrous  connective  tissue-  Payne  calls  attention  to  the 
fact  that  the  growth  has  but  little  vascularity,  and  in  this 
respect  is  in  marked  contrast  with  the  ordinary  interstitial  hepa- 
titis (cirrhosis). 

The  study  of  the  latter  tubercles  in  the  earliest  phases  of 
their  development  has  not  been  more  closely  pursued,  because  as 
a  rule,  they  are  only  met  with  at  autopsies  after  the  processes 
have  run  their  entire  course.  One  of  the  earliest  steps  of  then* 
development  is  shown  in  von  Barenspnmg's  first  plate,  which 

iTrana.  Path.  Soc,  Vol.  XXI.,  1870,  p.  207. 
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represents  the  liver  of  an  infant  wliicli  was  probably  prent^^^^ 
born  and  which  liyed  but  sixteen  hours. 

**  The  liver  is  of  a  bright  red  color,  but  with  dark,  greenish -brown  ep^^^^^^^^ 
are  sharply  defiDed,  and  some  of  them  are  round  in  form,  while  otherb^*^ 
irregular  kidney  shape,  occasioned  by  the  coalescence  of  one  with  another. 
^mtB  are  seen  numeroua  white  granules,  which  iire  as  targe  as  com-grita,  anc 
prominent  The  lirer  is  large  and  laabhy ;  on  section,  it  is  of  a  redd 
color,  but  also  spotted,  since  the  spots  noted  on  the  surface  extend  one  or  i 
in  depth  into  tlic  substance  of  the  organ.  Roundish  deposits  are  also  i 
do  not  rc^ch  the  periphery,  are  of  a  greenish- yellow  color,  surrouoded  by  i 
marked  hyiierirmia,  and  at  some  portions  contain  also  the  white  granules  ms 
above.  These  last  show,  under  the  microscope,  a  finely  granular^  raoleculiL--^^* 
wMle  at  the  discolored  spoU  there  is  everywhere  an  abundant  proHferation  ^^^^ 
and  nuclei  between  the  liver  ceUs^  which  have  been  pushed  aside  and  hare  ^^^ 
disappeared. 

A  case  observed  by  n.  Weber/  in  an  adult,  communicatess^^ 

1dm  to  the  London  Patliological  Society,  and  which  I  hatl     - 
opportunity  of  examining  with  Mm,  presents  certain  points 
outward  resemblance  to  the  case  just  described. 

C.  F.,  a  ship- carp  enter,  aged  twenty-eight  years,  lay  from  December  21,  J86i^ 
until  Jiuiuary  1 0,  1  HfiO,  in  the  German  Hospital  in  London,  suffering  from  Thma^^ 
tism*     The  (4evatioa  of  teinpcniture  was  only  moderate,  but  to  the  other  symp'taBi^ 
were  soon  added  great  depression  of  the  sensorium,  pain  in  the  head,  stiffneaof  tte 
neck,  slowness  of  the  jmlsei  and  on  the  7th  of  January  a  state  of  coma  supemaed, 
from  which  the  patient  ctjuld  be  arouaed  only  with  great  difficulty.     On  the  next 
day  it  was  no  longer  possible  to  arouse  him,  and  death  occurred  on  the  eveoiiig 
the  inth* 

At  the  autopsy  the  head  presented  nothing  abnormal  externally,  but 
opening  the  calvarium,  firm  adhesions  were  found  between  the  duni  mater  aadpo^ 
tions  of  the  frontal,  temporal,  and  parietal  bonea.  These  having  been  torn  »iny« 
the  internal  table  of  the  skull  presented  a  worm-eaten  appearance,  and  was  co^tA 
with  small  osteophytes.  jMong  the  venous  sinuses  was  found  a  growth  of  rerj 
cular  .spongy  tisvsuc,  a  portion  of  which  remained  upon  the  dura  mater*  Thisn 
lirnne,  so  far  as  these  portions  were  concerned^  was  considerably  thickened,  tsA, 
numerous  cechymoses  were  found  upon  it,  while  the  other  membranes  were  sligbdf 
adherent  to  the  dura  mater,  were  somewhat  opaque  and  thickened,  !>ut  left  a_ 
Burface  when  sejiarated  from  the  brain.  A  microscopic  examination  revealed 
growth  on  the  dura  mater,  large  cells  and  nuclei^  which  had  undergone  som 
degeneration.     In  the  brain  substance  no  changes  were  discovered  "with  the  i 
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m  lion  of  some  hypenemia  and  ecchymoais  of  the  pons  and  the  crura  cerebri.  The 
I  L*yer  was  of  normal  size,  but  copiously  studded  with  tubercles  of  large  and  small 
r  size,  but  for  the  most  part  of  a  round  form.    At  the  middle  of  those  tubercles, 

! «       which  reached  the  surface  of  the  liver,  a  depression  was  seen,  and  the  centres, 
which  were  of  a  darker  color  and  strongly  injected,  were  surrounded  by  a  wall 
'v-arying  in  width  from  0.05  to  1  cm.  in  thickness,  and  of  a  more  yellowish  tinge. 
Iq  sacli  parts  of  the  liver  as  were  apparently  in  a  normal  condition,  examination 
with  the  microscope  showed  the  hepatic  ceUs  to  be  enlarged,  and  filled  with  a  finely 
Si^uialar  substance,  but  the  arrangement  of  the  liver  cells  at  the  edges  of  the  tuber- 
cles was  normal.    Toward  the  edge  of  the  yellow  zone  there  was  an  increase  in  size 
^t  the  liver  cells,  as  well  as  in  the  quantity  of  granules  contained  by  them ;  while  at 
^e  edge  of  the  tubercles  the  cells  appeared  to   be  pressed  closer  together,  and 
^^tween  them  was  a  dark  granular  substance,  and  some  large  cells  and  free  nuclei, 
^^nally,  in  the  very  vascular  centre  there  were  but  few  hepatic  cells,  and  between 
^«m  was  a  growth  of  spindle-shaped  cells,  which  were  to  some  extent  granular, 
•ome  of  them  having  very  long  processes. 

The  condition  of  the  lungs  was  quite  remarkable,  both  their  surface  and  the 
I^^renchyma  being  traversed  with  a  network  of  l3rmphatic  vessels,  which  appeared 
^s  if  injected  with  a  milky  fluid.*  Some  of  the  bronchial  glands  presented  evidence 
^>^  degeneration.  In  these,  as  well  as  in  the  contents  of  the  lymphatic  vessels,  were 
^cmnd  large  cells,  mostly  round  in  form,  but  also  spindle-shaped,  with  a  sharply 
^-^fined  contour,  and  containing  one  or  two  strongly  refracting  nuclei.  In  the 
^^mphatic  vessels  and  glands  were  seen  numerous  fatty  granules  and  much  free  fat 
The  spleen  and  kidneys,  with  the  exception  of  some  contracted  cicatricial  spots 
^apoD  the  last-named  organs,  were  healthy. 

In  addition  to  the  changes  noted  in  the  cranial  bones,  there  was  a  fiat  periosteal 
growth  on  the  posterior  face  of  the  sternum ;  but,  with  these  exceptions,  there  were 
x»^c3where  either  bony  elevations  or  gummata,  nor  were  any  traces  of  ulceration 
:^oimd  on  the  skin.  The  diagnosis  of  syphilis,  in  the  absence  of  all  anamnestic 
^^^ns,  rested  upon  the  presence  of  scars  upon  the  palatine  arches,  enlargement  both 
o-^  the  follicles  at  the  root  of  the  tongue,  and  also  of  the  inguinal,  cubital,  and  cer- 
-vical  glands,  together  with  a  small  scar  upon  the  penis.  The  testicles  were  found 
^o  be  entirely  normal 

The  disease  of  the  liver  had  run  its  course  without  giving  rise  to  a  single  symp- 
tom. 

The  changes  in  the  liver  in  this  case  present  so  little  resem- 

l>lance  to  those  observed  in  other  cases,  that,  in  spite  of  the 

xnany  circumstances  favoring  the  supposition,  I  am  not  fully 

convinced  that  they  were  due  to  syphilis.    The  appearances 

'  W.  Maton  describes  a  similar  condition,  which  he  found  in  a  case  of  pneumonia,  in 
^^  there  were  also  typical  g^ommata  of  the  Uver,  and  a  peculiar  hemorrhagic  affec- 
l  ^  of  the  spleen.    Trans.  Path.  Soc.,  Vol  XXIL ,  1871,  p.  274. 
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found  in  the  above  case  diflFer  from  those  usually  present  in  cases 
of  syphilitic  origin,  from  the  fact  that  round  and  spindle-shaped 
cells  were  present  of  much  larger  size  than  are  commonly  seen  in 
gummy  tumors.  The  fatty  degeneration,  too,  was  more  marked 
at  the  periphery  of  the  tubercle,  while  in  cases  of  undoubtedly 
syphilitic  origin  this  change  is  usually  found  to  be  in  its  most 
advanced  stage  at  the  centre.  In  fact,  the  description  of  this 
case,  when  considered  in  all  its  bearings,  suggests  some  form  of 
sarcoma  rather  than  syphilis.  But  inasmuch  as  the  early  stages 
of  syphilitic  affections  of  the  liver  have  been  so  little  studied,  it 
is  worth  while  to  note  this  case,  although  as  yet  it  stands  alone 
and  its  real  nature  remains  doubtful,  in  order  to  compare  it  with 
others  of  a  similar  character  which  may  be  observed  hereafter. 

Softening  of  gummata  of  the  liver  must  be  regarded  as  of 
exceedingly  rare  occurrence.  With  the  exception  of  Zenker's 
case,  detailed  above,  I  am  acquainted  with  but  one  other,  which 
was  reported  by  Moxon,*  and  in  which  the  inner  portion  of  some 
of  the  tumors  had  the  consistence  of  brain,  and  some  perforations 
into  the  hepatic  ducts  had  occurred. 

4.  Amyloid  degeneration  of  the  liver,  in  consequence  of  syph- 
ilis, may  involve  the  whole  organ,  as  well  as  portions  of  it,  as 
already  described.  This  change  usually  starts  from  the  small 
interlobular  branches  of  the  hepatic  artery,  and  it  may,  in  fact, 
be  limited  to  the  coats  of  the  arteries.  It  is  always  associated 
with  amyloid  degeneration  of  other  abdominal  organs,  as  the 
spleen  and  kidneys. 

The  signs  of  syphilitic  disease  of  the  liver  are,  as  a  rule,  so 
vague  that  changes  of  a  high  grade  may  be  found  upon  the 
cadaver,  without  a  single  symptom  during  life  having  pointed 
to  the  existence  of  hepatic  disease.  Especially  is  this  true  of 
gummata  of  the  liver,  which  in  many  cases  run  their  course 
without  giving  rise  to  any  symptoms  whatever.  On  the  other 
hand,  no  pathological  changes  have  as  yet  been  found  to  account 
for  the  icterus,  which  occurs  in  the  secondary  period  of  syphi- 
lis— usually,  in  the  eruptive  stage.     Gubler*  was  the  first  who 

'  Trans.  Path.  Soa,  Vol.  XXIII.,  1872,  p.  153. 

^  Mem.  de  la  Soc.  de  Biologie,  1853.     Oaz.  m^d.  de  PariB,  1854.    {Lancereaux^  L  &  , 
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■mpted  to  prove  that  this  form  of  icterus  was  not  an  acciden- 
complication,  but  a  chai-acteristic  symptom  of  sypliilis,  and 
asserts  tiiat  it  app«?ar8  either  with  the  first  syphilitic  erup- 
or  with  the  later  relapses.     As  a  rule,  it  is  not  very  marked^ 
does  it  contmue  for  any  great  length  of  time,  so  tliafc  we  can 
RTcely  attribute  it  to  a  compression  of  the  gall-ducts  from  a 
rpliihtie  cell-growth.     It  is  more  mtional  to  look  upon  it,  %vith 
ibler,  as  a  congestive  icterus  due  to  hypersemia  of  the  liver,  or 
maybe  regarded  as  a  siuiphj  catarrhal  jaundice,  wldch  de- 
ilops  under  the  influence  of  the  fever,  in  the  ^ame  way  as  the 
ttarrli  of  the  stomach,  which  is  sometimes  present.    Lancereaux 
idea  to  the  possibility  of  its  being  due  to  a  swelling  of  the 
pliatic  glands  at  the  transverse  fissure  of  the  liver.     How- 
ler, it  should  be  obsen^ed  that  icterus  at  this  period  of  syphilis 
ly  also  be  a  matter  of  more  serious   import.      Goodi'idge ' 
|)orts  a  case  of  acute  yellow  atrophy  of  the  liver  in  a  man 
enty  years  of  age,  two  months  after  infection,  while  roseola 
id  the  sy])hiUtic  affection  of  the  throat  were  still  present. 
Tl]e  symptoms  of  the  s%"^philitic  affections  of  the  liver,  whose 
hid  anatoray  has    been   ascertained,    are  referable    to  the 
Ganges  in  the  size  and  form  of  the  organ,  to  demngr^ments  in 
portal  circulation  and  in  the  escape  of  the  bile,  and,  finally, 
iarokement  of  the  peritoneal  coating.     Whether  any  or  -all 
these  symptoms  display  themselveSj  depends  entirely  upon 
'  I(K!ation  of  tlie  process.     The  increase  in  size  of  the  liver  is 
constant  symptom  in  the  diffuse  hepatitis,  both  of  hereditary 
•d  acquired  syphilis,  and  also  in  amyloid  degeneration,  wh«?n 
involves  the  entire  organ.     If,  in  the  progress  of  the  disease, 
itmtitial  contraction   takes  place,   symptoms  of  cirrhosis  of 
l^  liver  will  be  developed.     When  a  circumscribed  formation 
tubercles  (gummous    formation)  takes    place,    the  gradual 
change  in  shape  of   the  liver^the  lobulation  of   its  tissue — 
l>^ome9  one  of  the  most  marked  symptoms,  and,  according  to 
ih^  ^at  of  the  process,  icterus  or  ascites,   togetlier  witli  other 
mdences  of  a  disturbed  portal  circulation,  will  be  present.     The 
[iiignosis  of  a  syphilitic  cirrhotic  liver,  especially  in  patients  of 


^Brit  Med.  Journal,  1871,  Vol.  I.  p.  600. 
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advanced  age  or  who  suffer  from  xnarasmns  to  a  marked  d( 
may  be  attended  with  some  difflcultyj  sixice  the  projecting  XiC>^^ 
nles  upon  the  surface  of  the  liver  bear  a  marked  reseiiiblaii#»^ 
to  those  wliich  occur  in  cancerous  disease.     xVs  a  rule,  howevei---' 
a  syphilitic  cirrhotic  liver  at  this  stage  of  the  disease  is  smalle-^^ 
than  normal,  whOe  a  cancerous  liver  is  apt  to  be  enlarged, 
by  careful  observation    the    increase  in  siiAi  may   be   verified — 
Moreover,  the  rest  of  the  symptoms,  especially  the  marasmus^ 
increase  with  great  rapidity  if  the  disease  is  cancei-ous,  but  K 
these  symptoms  owe  their  origin  to  syphilis,  they  are  apt 
remain  stationary   for  a   long   time.     Of  more   importance, 
eoni'se,  in  maldng  a  diagnosis,  is  the  discovery  of  other  sym] 
toms  pointing  to  syphilis,  or  at  least  evidences  of  their  fonni 
existence. 

Implication  of  the  peritoneal  coating  of  the  liver  may 
recognized  by  the  pain  in  the  hepatic  region.  In  new-born  cliil- 
dren,  unless,  possibly,  there  may  be  some  enlargement  of  tln^ 
liyer,  the  only  local  symptoms,  often,  are  those  due  to  the  peri* 
tonitis— the  screaming,  diTivring  np  of  the  legs,  and  voraitii^- 
In  these  cases  it  is  not  rare  for  the  peritonitis  to  become  diffui«3- 
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Mouth  and  Fauces,  Tongue :  M,  Kohn  (Kaposi),  L  c— fj.  Siffmund,  D.  papol  8?!*" 
Hid  am  wcichcn  Giiumen  u.  ci  Mandelu.    Oesterr.  Zeiteclir.  f.  pract.  Med,,  184* 
No.  35. — LtifjfieAiu,  Dcs  tuni.  gonim,  dc  la  langue,    Oaz.  tiebdonif  1859,  NtJ*- 
32,  m,  H5.  Archiv,  gfii.,  IHJO,  L,  p  SOL^Teuth  :  Jf«r^i^»,  Mcd.-Chir.TraMW^- 
yoL  45. --Z  Iltitchinmn,  Traca.  Path.  Soc,  VoL  IX. » 1858,  p.  449.    Ibid,  Vol  ^ 
1850,  p.  287.^JV"irtw,  Ibid.,  vol  XIL,  1861,  p.  239,  Vol.  XIH.,  1862,  p.  m 
HvtrhhiAtm^  A  Clin.  Mtinoir,  «tc.,  18G3,  p.  203  s.— CEsophagus:  S.  Wilt*,^^ 
Hosp.  Rcp.^lf><  Dublin  Quarterly  Journal,  Feb.  and  Aug.»  1860» — ^I 
Canal :   ^.  MftUcr,  Uuber.  d.  Auftrctcn  d.  constit.  Sjph.  im  Darmkanal.  fcMf"^ 
Diss,  (Diftnrh.)     Erlangen,  1858.— .l/r*^A^//^,  Vircli.  Archiv.  B.  37,  18fifl,f  3ttv 
^E.   Wiif/ner,  I  c.  IV,.  p.  MS  n.  'SlO.^F&rster,  Wiirzburger  Med.  Zei 
rV'.,  IHO:},  p.  H^^m^rtX  Virchuw^s  Archi?^,  B.   40,  p.  H2Q,^SchiM.4 
Kinderlicilk.,  1801.— /M/i,  Virt'how's  Archiv,B.  43,  1868,  p,  2m.— Om 
t.  Dirni.  w.  Sypb,.  II.  III.,  1871,  p.  27>— -Sr^Atfl/mffi^rr,  Ibidtnn.,  B.  Y.,  18" 
^-Ruftum  :   Otmclifi,  Arcliiv.  f^<^n.,  1854,  11.,  p.  606.— -p.  Barcasitrun^ 
f:iiarit^krankimbauscs,  B.  VI..  p.  IH.— ^.  HnH,  Behrtmd's  Sjphilidol 
Hrihr,  B.   II.,  I8n().  p,  i.— ./.  lM]i  M.'d.    Tinirs  and  Oaz.,   1855,  I.,  p 
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A.  Bekr^  Eingeweidesyphilis.  Tiibingen,  1867,  p.  7. — ^Discuss,  in  the  Soc.  de 
chirurg.  de  Paris,  Jan.,  1873.  (A.  Gu6rin,  DesprSs,  VerneuiL)  Gaz.  hebdom., 
1873. 

The  MOUTH  and  fauces  may  not  only  be  the  seat  of  the  pri- 
mary mfection,  but  they  are  also  the  localities  which  are  most 
ftniuently  affected  in  the  secondary  and  tertiary  periods  of 
syi)hilis.  The  elementary  forms  of  these  affections  have  been 
already  described  (pp.  137  et  seq.),  and  it  is  here  only  necessary  to 
call  attention  to  certain  peculiarities  which  are  derived  from  the 
locality. 

In  the  secondary  period,  superficial  erosions  or  considerable 
nlcerations  are  common  on  the  inner  side  of  the  Ups^  and  they 
are  esi)ecially  apt  to  occur  when  an  irregularity  of  the  teeth 
keeps  up  a  constant  irritation  at  one  spot.     In  the  advanced 
stages  of  secondary  syphilis,  the  above-described  plaques  opa- 
lines occur  upon  the  mucous  membrane  of  the  lips  and  cheeks, 
and  are  often  very  obstinate  affections.     In  the  posterior  por- 
tion of  the  mouth,  the  parts  just  in  front  of  the  half-arches,  and 
between  the  upper  and  lower  last  molar  teeth,  are  most  com- 
monly the  seat  of  changes    in  the  mucous  membranes,  whic^h 
are  most  apt  to  take  the  form  of  papules.     Small  erosions  occui- 
also  frequently  on  the  gums,  back  of  the  central  incisors  of  tli(^ 
upper  jaw.     During  the  administration  of  mercury,  the  swelling 
of  the  gums  due  to   this  drug,  in  conjunction  with  syphilitic 
changes  in  the  mucous  membrane,  may  add  much  to  the  dis- 
comfort of  the  patient.     In  some  of  these  cases,  it  is  not  an  easy 
matter  to  decide  exactly  what  is  due  to  mercurial  stomatitis, 
and  what  to  syphilis. 

The  TONGUE,  during  the  period  of  eruption,  especially  wIkmi 
there  is  a  papular  eruption  on  the  skin,  is  the  seat  of  round, 
circumscribed,  slightly  elevated  spots,  which  frequently  extend 
at  the  periphery,  assuming  a  ring  or  horse-shoe  shape.  At  the 
lK)rderB  of  the  tongue,  above  and  below,  isolated  erosions  occur, 
having  the  form  of  small  fissures,  which  are  often  caused,  or 
^t  least  maintained,  by  sharp  edges  of  the  teeth ;  and  when 
these  are  present  the  fissures  may  be  converted  into  crater- like 
ulcers,  of  greater  or  less  depth,  with  hard,  gray  edges.  Small 
too,   often  occur  at  oi  near  the  tip  of  the  tongu<^, 
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appearing  as  very  late  relapses,  and  often  having  the  formi 
of  a  eniall,  red  surface  than  of  a  red  papule.     When  theaej 
xiles  occur  in  great  smokers  {in  whom,  in  fact,  they  are  geneu 
found),  they  are  <?xtremely  slow  in  disappearing. 

At  the  anterior  portion  of  the  tongue  the  papules  are  usuilly  I 
flat,  and  even  sometimes  seem  to  sink  beneath  the  level  of  tie 
surrounding  mucous  membrane,  having  the  appearance  of  brigtaj 
shining  spots,  deprived  of  their  epithelium,  and  in  this  regpeelj 
presemt  a  certain  analogy  to  papules  upon  the  palra  of  the  haiii  I 
But  at  tlie  back  part  of  the  tongue  the  papules  project  mofij 
prominently,  and,  becoming  confluent,  form  large,  elevated  condjH 
lomata.  Some  of  the  follicles  at  the  base  of  the  tongue  may  bij 
swollen  at  the  same  time,  or  they  may  even  become  conv 
into  elevated  pa  puke.  Under  unfavorable  circumstances, 
ticularly  in  patients  who  have  defective  teeth  and  are  not  < 
to  cleanse  thcra,  the  entire  tongue  may  be  covered  with  papa 
and  look  as  though  covered  with  a  grayish  membmne,  shot 
the  impressions  of  the  tf^eth  at  the  sides. 

Tlie  tongue  may,  liowt^ver,  be  the  seat  of  disease  at  a  Iat«r  \ 
stage  of  the  syphilis,  since  gummata  may  also  develop  hem  A 
tuni(»r  of  this  character  may  develop  out  of  an  ulc^r,  whicht 
though  at  first  superficial,  has  long  been  subjected  to  tbt>  colt  i 
stant  Irritation  from  the  sharp  point  of  a  tooth.     More  r<>ii*- 
raonly,  gummata  originate  in  the  substance  of  the  tongue,  l*- 1 
neath  the  mucous  membrane,  or  in  the  intennuscular  conjwc-j 
tlve  tissue,  in  the  fonn  of  tumoi-s  varying  from  the  size  of  ap*| 
to  that  of  a  hazel-nut,  which  gradually  increase  in  si^e  aaAl 
aj)proach  nearer  tlie  surface  till  they  finally  burst  and  leave  M 
ulcerating  cavity. 

Before  these  tumors  break,  they  annoy  the  patient  more"D| 
account  of  the  intertVnmce  with  the  fnx^  motion  of  the  organ  ito 
fi*om  the  pain,  and  may  then  be  easily  confounded  with  I'anoe^j 
of  the  tongue.     Tlie  points  of  distinction,  as  commonly  s 
ai-e  the  greater  amount  of  i)ain  and  the  more  marked  swelli 
the  lymphatic  glands  in  cancer,  and  these  sometimes  suflB 
make  the  diagnosis  clear ;  but  it  is  often  diflScult  to  decid 
qiu^stion,  for  aft*T  a  gumma  has  broken  it  may  l>ecome  pa 
Under  these  cecums tances  the  result  of  treatment  alone  ( 
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depended  upon  to  clear  up  the  point.  Finally,  there  remains 
the  possibility,  to  which  Hutchinson '  calls  attention,  that  a  can- 
cerous affection  may  develop  from  syphilitic  ulcerations  of  the 
tongue. 

The  TEETH  are  sometimes  lost  in  consequence  of  syphilitic 
disease  of  the  gums ;  but  their  loss  is  more  usually  due  to  stoma- 
titis, resulting  from  the  injudicious  use  of  mercury.  It  appeafs, 
however,  that  disturbances  in  the  nutrition  of  the  teeth  may  be 
due  entirely  to  syphilis,  and  not  to  the  abuse  of  mercury.  Mars- 
ton'  describes  a  very  peculiar  decay  of  the  teeth,  in  a  soldier 
affected  with  syphilis,  which  could  not  be  ascribed  to  mercurial 
stomatitis :  About  one  and  three-quarter  years  after  infection, 
there  made  its  appearance  upon  the  superior  lateral  incisors  a 
dark  spot,  which  soon  became  a  carious  cavity,  increased  in  size 
and  separated  the  crown  of  the  tooth  from  the  root.  The  patient 
lost  his  upper  teeth  in  this  way,  and  those  of  the  lower  jaw 
b^n  to  be  affected  in  a  similar  manner. 

Syphilis  causes  various  deformities  in  the  ujyper  central 
indsors,  a  fact  which  was  first  noticed  by  J.  Hutchinson,  and 
by  him  brought  forward  as  a  diagnostic  mark  of  an  antecedent 
inherited  syphilis.  Hutchinson  has  shown  that  children  affected 
with  hereditary  syphilis  frequently  suffer  in  theii*  earliest  in- 
fancy from  a  stomatitis  due  to  that  disease,  and  that,  in  conse- 
quence of  this,  the  development  of  the  permanent  incisors  is 
hindered.  This  arrest  of  development  makes  itself  manifest, 
soon  after  the  appearance  of  the  teeth,  in  a  very  characteristic 
deformity.  Children  affected  with  hereditary  syphilis,  who  do 
not  have  the  stomatitis  which  we  have  mentioned,  do  not  exhibit 
this  deformity.'  It  is  therefore  necessary  to  its  occurrence  that 
there  should  be  a  certain  intensity  in  the  manifestations  of 
hereditary  syphilis,  and,  in  accordance  with  this  view,  Hutch- 
^n  asserts  that  this  change  in  the  teeth  is  usually  found 
only  in  young  children,  conceived  soon  after  the  infection  of 
the  parents ;    those  bom  later  have    symptoms  of    a  lighter 

'London  Hospital  Reports,  Vol.  UI.,  1868,  p.  385. 

*  From  H.  Lee,  1.  c,  p.  481.     Marston  states  further  that  Dr.  Roberts,  in  Manches- 
t^i  ud  Dr.  Todd  have  seen  similar  cases. 
^  Lond.  Hoop.  Bep.,  Vol.  IL,  1865,  p.  145. 
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grade,  and  do  not  have  the  characteristic  syphilitic  teeth.  It 
is  not  possible  for  the  milk-teeth  to  be  involved  in  this  affection 
of  the  Jaw,  since  they  are  formed  in  the  earlier  months  of  life ; 
but  an  inflammatory  affection  or  a  cellular  infiltration  of  the 
soft  parts  of  the  jaw  may  readily  influence  the  early  growth  of 
the  permanent  teeth,  which  are  still  quite  soft,  especially  in  the 
peHpherical  portions,  that  is  in,  the  enamel.  The  incisor  teeth, 
since  they  are  the  most  advanced  in  their  development,  are 
therefore  in  the  most  danger,  and  were  investigation  especially 
directed  to  this  point,  it  would  be  ascertained  why  the  upper  cen- 
tral incisors  are  the  teeth  which  are  almost  exclusively  affected. 
These  teeth  are  either  stunted  in  their  growth,  or  more  fre- 
quently their  lateral  borders,  instead  of  being  parallel,  are  con- 
vergent, and  there  is  a  defect  in  the  development  of  the  central 
portion  of  the  free  edge,  which  is  often  serrated  (Fig.  1).  *  This 
central  portion  soon  becomes  worn  off  by  use,  and  the  edge  of 
the  tooth  then  presents  a  slight  concavity. 
After  the  tooth  is  fully  developed  it  has  a 
wedge  shape,  with  a  roundish  notch  in  the 
free  edge  (Fig.  2),  and  is  usually  shorter  than 
the  adjacent  lateral  incisors.  In  consequence 
of  the  convergence  of  the  sides  of  the  teeth 
there  is  usually  a  considerable  interspace  left. 
This  very  characteristic  deformity,  due  to 
hereditary  syphilis,  does  not  appear  to  occur 
with  equal  frequency  in  different  countries, 
being  much  more  commonly  found  in  England 
than  in  Germany.  From  statements  upon  this  point  which 
app(»ar  in  German  works,  it  is  evident  that  the  authors  have  not 
si^en  this  affection  in  its  typical  form. 

The  ISTHMUS  faucium  is  one  of  the  principal  seats  of  syphi- 
litic disease.     The  earliest  and  least  severe  of  the  syphilitic 
cutaneous  eruptions  are  accompanied  by  an  erythema  of  the  soft 
palate  and  pillars  of  the  fauces,  and  soon,  either  accompanying  a. 
roseola  or  some  other  syphilide,  graver  and  more  characteristic 
lesions  make  their  appeamnce  upon  these  parts.     These  lesion^ 

'  These  two  cats,  as  well  ojb  a  third,  which  is  given  below,  are  taken  from  Hatchiiiso>x^« 
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i  are  eitlit^r  j;nperiicial  erosions  which   often  occupy  a  consider- 
^able  spuce   upon  the  soft  palate,  or,  more  frequently,  raucous 
i  paU'hes,  which,   however,  are  rarely  seen  in  the  form  of  round 
IdCTations,  but  mom  frequently  as  gray  thickenings  in  the  fonu 
[of  ridges,  which  may  border  the  free  edges  of  the  arches  of  the 
I  palate  as  far  as  the  uvula,  and  sometimes,  indeed,  may  (^ov*'r 
theuvtila  also  to  a  greater  or  less  extent.     These  growths  usu- 
ily  undergo  a  superficial  disintegration,  and  in  exceptiomd 
i  there  is  deep  ulceration,  and  the  affected  portions  then  look 
[as if  gnawed  out,  and  have  a  gray  unhealthy  appearance.     It  is 
[lare,  however,  for  ext^-nsive  loss  of  substance  to  occur  under  this 
form  of  the  disease,  some  little  depressions  only  usually  remain- 
[ing.  thrmsjh  the  ulceration  may  possibly  destroy  the  base  of  the 
[  uvula,    Thes*^  affections  leave  behind  them  very  superficial  cica- 
^triceSj  with  but  slight  contraction,  so  that  even  after  extensive 
of  this  sort  only  slight   changes  are   produced,   fiv- 
^quently  leaving  only  a  slight  bending  of  the  uvida  or  a  defec- 
tion to  one  side  or  the  other. 

The  tonsils,  when  euperiicially  affected,  are  most  commonly 
I  the  seat  of  mucous  patches,  which  are  very  apt  to  become  disin- 
tegmM,  giving  rise  to  ulcers  of  greater  or  less  extent,  which  are 
^i^timtly  quite  deep  and  (*rater-sliaped.      Ulcers  of  this  kind 
have  irregular  edges  and   a   grayish    (lardaceous)   appeanxnce. 
Bat  the  tonsils,  which  consist  of  a  conglomeration  of  follicular 
gWs.  Huffer  other  changes    during   the   secondary   period  of 
s.^'philis.    The  tonsil  increases  in  size,  from  swelling  of  the  foUi- 
cles  and  hypertrophy  of  the  intervening  tissue,  and  projects  as 
a  found,  hard  tumor,  which  is  intensely  red  and  shining  ;  dif- 
fering from  the  ordinary  form  of  chronic*  hypertropli}'  only  in  its 
redness  and  smoothness.      I   have,  several  times,  seen  this  form 
^f  Vpertrophied  tonsil   in   secondary  syphilis,  in   conjunction 
^^h  pajmles  in  the  palms  of  the  hands.     Seme  of  the  f<.>llicle8 
of  the  f^land  may  become  tilled  w^itli  a  mass  of  yelhw  detritus, 
^i  thus  present  the  appearance  of  a  t<*nsil,  liypertrophietl  in 
^i^jaence  of  acute  catarrhal  inHammation.     Tonsils  whicli  are 
^^  affected  by  syphilis  gmdually  diminish  to  a  certain  size, 
^t  always  remain  somewhat  hirgin*  than  thry  normally  were. 
^Jnetimes  they  ehow^  a  delicate  whitish  or  bluisli-whito  coating. 
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or  spots  of  a  roundish  oi^  irregular  shape,  which  resemble 
plaques  opalines  of  the  mucous  membrane  of  the  mouth. 
tonsils  which  had  been  for  a  long  timt-  the  seat  of  sypliilitJ 
changes  I  have  sevei'al  times  seen,  after  the  lapse  of  yeartl 
superficially  situated  cysts,  looking  Uke  atheroma  cysts,  filial 
with  fatty  detritus,  and  varying  in  size  from  a  lentil  to  a  pea,   \ 

It  is  not  yet  definitely  settled  whether  gumraata  occur  in  th 
tonsils  in  the  form  of  large,  circumscribed  tumors  or  not,  hi 
to  be  supposed  that  they  would  occur,  from  the  fact  that,  'i 
the  vicinity,  submucous  gumraata  undoubtedly  develop.  Somj 
times  a  part  of  a  tonsil  is  seen  to  swell  to  a  considerable  m 
and  then  rapidly  become  disintegrated,  giving  rise  to  au  invgti 
lar,  ragged  ulcer,  with  swollen  and  intensely  red  edges,  whid 
spreads  both  in  cb-cumference  and  in  depth.  But  such  ulc^ 
also  occur»  sometimes,  in  the  secondary  period,  without  simill 
processes  taking  place  elsewhere,  and  they  occur  also  in  EOl 
syphilitic  eases,  in  consequence  of  acute  inflammation  of  i 
hypertroi>hied  tonsil,  in  a  form  that  might  readily  be  confoundd 
with  that  under  dirt(nission.  1  have  often  seen,  in  young  peojj 
who  were  not  syphilitic,  but  had  hypertrophied  tonsils,  a  pfll 
of  oni^  of  tiie  glands— usually  the  most  prominent  one,  and  I 
one  ca^se  a  projeetin*;  pnrf ion  tliat  remained  after  au  excisiofl  I 
tlie  tonsil— begin  rapidly  to  ulcerate,  in  the  maimer  just  ik 
scribed,  with  tlie  production  of  an  ulcer,  which  on  account  of  il 
ragged,  purulent  base,  and  bright  scarlet  and  swollen  edgfll 
resembled  very  <^los<^l3%  for  some  days,  a  S3T)hilitic  ulcer  of  tl 
tertiary  ]}eiiod.  A  few  days  juore  served  to  show  the  real  natm 
of  these  ulcers,  for  under  simple  treatment  they  soon  tookoBi 
more  Ileal  thy  a.ction  and  cicatrized.  Such  cases  are  especialf 
liable  to  cause  an  erroneous  diagnosis,  since  ulcers  of  the  tertiai] 
period  may  also  be  confined  to  one  tonsil,  and  it  is  ther*?fon 
always  advisable  to  examine  the  patient  with  particular  c^ira 

At  an  early  period  of  syphilis,  in  those  who  are  of  bad  codsB 
tutiou,  with  pustular  eruptions  upon  the  skin,  ulcers  may  torH 
in  tlu*  throat  which  resemble  those  ju^t  described,  and  whit^hart 
distinguished  from  the  common  forms  (which  originate  ia  t  ' 
♦mings  of  the  mucous  membrane,  remain  superficial,  and  n* 
a  chronic  course)  by  the  mpid  purulent  disintegration  accoft 
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panying  them.  In  the  course  of  a  few  days  the  uvula,  part  of 
the  soft  palate,  the  palatine  arches,  or  the  tonsils  may  be  de- 
stroyed. This  ulcerative  process,  however,  always  extends  to 
the  parts  on  both  sides  of  the  fauces  and  pharynx,  while  those 
ulcerations  which  belong  to  the  tertiary  period,  are  more  local 
in  their  character  and  are  limited  to  one  tonsil  or  to  one  side 
of  the  palate. 

Gummata  of  the  soft  palate  are  sometimes  visible  as  round 
prominences  before  they  ulcerate.  But  they  may  also  emerge 
and  ulcerate  upon  the  upper  side  of  the  palate,  in  the  posterior 
nares,  and  then,  on  looking  into  the  mouth,  nothing  is  seen  but 
a  diffuse  swelling  of  the  soft  palate. 

Under  these  circumstances,  by  the  use  of  the  rhinoscope,  it  is 
sometimes  possible  to  see  the  place  where  the  gumma  has 
broken,  or  the  ulcer  which  has  resulted  from  it. 

The  mucous  membrane  of  the  phakynx  is  usually  implicated 
in  the  erythema  of  the  early  affections  of  the  skin  and  mucous 
membranes.  Sometimes,  papules  are  also  situated  here,  which 
are  usually  in  the  f onn  of  round,  smooth  elevations,  having  the 
typical  appearance  of  flat  condylomata.  I  once  saw  a  condy- 
loma of  this  character,  on  the  posterior  wall  of  the  pharynx,  and 
opposite  to  it,  one,  upon  the  posterior  surface  of  the  epiglottis. 
If  mucous  patches  are  situated  at  the  orifice  of  the  Eustachian 
tube  they  may  be  the  cause  of  deafness,  which  is  not  of  rare 
occurrence  among  those  affected  with  syphilis. 

Ulcerations  upon  the  walls  of  the  pharynx,  during  the  secon- 
dary period,  are  of  much  more  rare  occurrence  than  upon  the 
structures  of  the  palate.     On  rhe  other  hand,  ulcers,  origina- 
ting in  the  disintegration  of  gummata  of  the  submucous  connec- 
^^e  tissue,  are  frequently  seen  in  the  tertiary  period,  and  indeed 
^^y  be  the  only  symptom  of  it.     It  is  rare  that  gummata  are 
^^^  in  the  stage  of  tumor-development,  since  patients  usually 
^^  liot  seek  the  aid  of  the  physician  until  they  are  annoyed  by 
P^^  or  diflSculty  in  swallowing,  and  then  ulceration  has  already 
^SUn,  in  the  form  of  a  sharply  defined  loss  of  substance  of  the 
^^cous  membrane,  with  a  yellow  suppurating  base  and  intensely 
^  edges.     The  destruction  to  which  ulcers  of  this  character 
8^^^  rise  is  often  very  extensive,  and  is  followed  by  scars  whose 
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contractions  give  rise  to  diBplacement  of  the  parts  aa  well  la  to 
occlusion  and  constriction  of  passages.  Through  the  contiaC' 
tion  of  the  cicatrices,  the  orifice  of  the  cpsophagus  may  b*^  con- 
Btricted,  or,  if  the  ulcer  was  situated  just  at  its  orifice,  complete 
adhesion  may  result,  closing  it  entirely. 

Gnmmata  which  tlirust  fonvard  the  posterior  wall  of  the 
pharynx  niiiy  originate  in  the  periosteum  of  tlie  vertebrfp,  and 
therefore,  when  tumors  of  the  posterior  pharyngeal  wall  occur  in 
adults,  we  should  always  think  of  syphilis ;  while  in  children, 
retropharyngeal  abscesses  are  more  apt  to  be  due  to  tubercular 
disease  of  the  spine.  Gummata  of  the  vertebral  column  may»  as 
sliown  in  a  case  reported  by  Maisonneuve,  and  quoted  by  Lan* 
cereaux,'  attain  large  size  and  be  confounded  with  sarcomatoaa 
or  cancerous  tumors.  Tlirougli  their  degeneration  necrosis  of  the 
vertel>r;ie  may  result,  which  may  extend  into  and  expose  the  ver- 
tebral  canal. 

Syphilitic  affections  of  the  mouth  and  pharynx,  with  the 
exception  of  solitary  papules  or  condylomatous  growths  on  the 
soft  palate,  cause,  as  a  rule,  great  annoyance  to  the  patient.  Tiiis 
is  especiully  true  of  some  forms  of  fissures,  of  small  recurring 
papules  on  the  tongue,  and  of  ulceiutions  belonging  to  the 
Bet^ondary  period  ;  wliile  tertiaiy  ulcers  in  the  posterior  ])art 
of  the  mouth  and  pharynx  often  occasion  but  little  trouble. 
When  lesions  occur  in  the  posterior  nares,  the  patient  complaifls 
of  sensati(»ns  of  pain  at  the  base  of  the  skull,  which  radiate  from 
thence  towards  tlie  ears. 

Extensive  affections  of  the  mrnith  are  usually  accompanic'd 
by  a  liypersecretion  of  saliva,  due  to  reflex  irritation,  and 
this  is  also  true  of  lesions  of  the  palate  and  pharj^nx,  where 
the  excessive  secretion  renders  deglutition  difficult.  Ulcerative 
processes  belonging  to  the  secondary  i)eriod  are  characterized  l^v 
the  fetid  odor  imparted  to  thr*  bd'atli,  wliich  is  quite  ditferfiiU^ 
fi'om  that  of  mercurial  or  any  other  form  of  stomatitis. 

With  regard  tr>  syphilitic  disease  f:*f  the  ffisopiiAor?*,  a  m^ — 
ber  of  instances  have  been  nn'^udi'd  of  cicatiicial  strictures  occur— 
ring  in  syphilitic  subjects  ;  bnf,  in  a  ]Kjrtof  these  instances,  tkr^ 
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some  doubt  as  to  the  syphOitic  nature  of  the  aflfection.     Vir- 
chow  '  reports  that  he  has  met  with  one  case,  where  he  saw  yel- 
low   ^ummy  spots  undergoing  fatty  degeneration,  from   which 
Qiceratioe    proceeded.     Still    more    doubtful    is    the  sypliilitic 
Qatnx^  of  the  ulceration  or  chronic  thickening  in  the  mucous 
Qetn  brane  of  the  stomachy  which  has  been  attributed  to  this  dis- 

Solitary  ulcerations  in  the  small  intestine,  which  some- 
mes  occur  in  syphilitic  patients,  can  with  much  more  probabil- 
V  be  referred  to  syphilis,  for  the  reason  that  similar  ulcers  from 
her  onuses  hardly  ever  occur,  and  if  of  typhoid  or  tuberculous 
laractr^er,  other  symptoms  would  be  present  to  render  the  diag- 
leis  c^?Ttain.     All  these  affections,  however,  are  of  more  interest 

a.n  anatomical  than  in  a  clinical  point  of  view,  for  the  symp- 
ms  ifv^lich  they  cause  are  not  especially  noticeable,  and  even 
Lcb  ca.^es  as  that  reported  by  Schwinimer,  where  an  infant  with 
I  <^bst:inate  intestinal  catarrh,  wliich  resisted  all  the  ordinary 
ledica-tnon,  but  was  cured  with  the  yellow  iodide  of  mercury, 
aly  admit  the  diagnosis  of  intestinal  syphilis  with  a  certain 
egr^  of  probability, 

^^  ^  cast^  wldch  was  examined  by  Meschtde  numerons  ulcers, 
^tli  a  black  pigmented  base,  were  found  in  the  ileum  ;  at  some 
pomtn  were  fibrous  cicatrices,  and  on  fhe  peritoui^al  surface  of 
ttic  ititesHne,  small  fibrous  tubercles.  Oser  found  inlilriiitifin  of 
P€^yei-'g  patches  with   central   uh'eration   and   a   Niickt^nin^   of 

*^.  *3*Tt]phatic  vessels  in   the  adjacent   peritoneum.     VV^agner* 

^^  }^^it  m  the   lower  part  of   the  ileum,  a   round  spot,  about 

^i  the  mucous   membrane  was  thickimed  and  sliarply  de- 

^^  from   the  surrounding  surface,  while  the  <*entral  portion 

'^^^ed  numerous  little   holes,     Tlie   mucous  and   submucous 

^  formed   a  grayish-yellow,   soft,   htunogeneous   mass,   and 
*n^  - 

mimeroua  prolongations  into  the  muscuhir  coat,  which  Avas 

condition  of  simple  hypertropliy.     The  serous  coat  was  irre- 

-^-I'ly  clouded.      With   the  microsco]>e,  it  was  sm^n  that  the 

^*^^ted   place  was  inliltrati-^d  w^ith  cells.     In  Eberth's   ease  (a 

^Oeschw.,  p.  415. 

"  Wa^itr,  1.  0. ,  B.  IV.  p.  225,  Case  XVI.    Lancereaux^  I  c, ,  p.  348. 

•  Arch,  d,  Heilk.,  IV.  p.  370. 
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new-born  child  with  pemphigus)  numerous  spots  of  thickeTUig 
(gummouB  deposits)  were  found  in  the  intestinal  walls,  and  tk 
mucous  membrane  covering  them  was  swollen  and  ulcerated. 

Furster  met  with  a  characteristic  fibrous  altenirion  of  the 
glands  of  Peyer,  in  a  child  who  died  of  hereditarj^  sypMlia. 
All  of  Peyer  s  patches  had  lost  their  villi,  they  were  hardened 
and  of  a  giTiyish-red  hue,  having  a  promioeoce  at  the  centre, 
while  most  of  them  were  covered  with  a  little  slough  in  the 
middle.  A  microscopic  examination  showed  that  they  consisted 
of  a  dense  network  of  connective  tissue,  which  ext*mded  to  the 
muscular  roat,  and  toward  the  centre  had  degenerated  into  a 
finely  granular  detritus.  On  the  upper  surface  was  found,  also, 
an  abundance  of  cells  and  nuclei.  Roth  found  a  similar  indaia- 
tion  in  the  intestine  of  a  child  five  days  old,  but  it  was  not  con- 
fined to  the  glands  of  Peyer,  and  there  were  scattered  ulcere 
tions,  with  slonghs,  in  both  the  small  and  large  intestine. 

Of  much  greater  clinical  importance  are  the  syphilitic  affec- 
tions of  the  LARGE  iNTESTiNEjaud  especially  those  of  the  rectum. 
The  ulcerative  process  in  the  large  intestine,  which  is  attended 
with  dj'senteric  S}nn])toms,  is  mostly  a  terminal  affection,  which 
stands  only  in  an  indirect  relation  to  syphilis,  and  is  sometimes 
deprndi^nt  upon  unemia  oi'  amyloid  d*'generation  of  the  arte- 
ries of  the  mucous  memlirani\  Clapton '  has  seen  attacks  of 
obstinate  diarrhea  cease  after  the  internal  use  of  the  iodide  of 
potassium,  and  from  this  infers  that  they  wem  due  to  syphUis^ 
and  riilleritn*  athiiniHl  the  same  results  in  dysenteric  attacks  or 
obstinate  cUarrhoja,  from  rt^ctal  injections  of  the  iodide  of  pota^* 
Slum,  and  drew  the  same  inference  as  to  the  nature  of  the  afftMJ- 
tiou. 

The  UECTiTM,  and  more  espiTially  the  lower  part  of  it,  is  quit* 
conioionly  the  seat  of  syphilitic  ulceration,  which  may  either 
be  the  primary  st>re  or  belong  to  the  secondary  or  tertiaiy 
period.  These  ulcers  gradually  lead  to  strieture  of  the  rectum^ 
Prom  the  pretty  eopious  literature  of  this  subject  we  will  men^ly 
refer  to  the  ]joints  that  strictures  of  the  rectum  occur  miicli 
more  frequently  in  women  than  in  men.  and  that  when  they  are 
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not  due  to  cancerous  disease,  they  most  commonly  occur  in 
w^omen  between  the  ages  of  seventeen  and  thirty  years.     The 
greater  frequency  of   this  affection  in  the  female  sex  would 
iixijly  that  the  anatomical  relations  have  much  to  do  with  its 
causation;  in  other  words,  that  the  secretions  from  the  genitals 
flowing  over  the  anus  may  give  rise  to  the  ulcers  in  the  rectum, 
t^osselin  and  Erskine  Mason,'  to  whom  we  are  indebted  for  a 
^•^oent  discussion  of  the  whole  subject,  regard  stricture  of  the  rcc- 
^^i^mas  a  consequence,  not  of  syphilitic  affections,  but  of  chan- 
^^c?s.    Mason  observed    fifteen  cases  in  which    there  were  no 
^^^inptoms  of  constitutional  syphilis ;  in  two  cases,  the  formation 
^f  the  stricture  preceded  the  appearance  of  secondary  symp- 
toms.   But  while  a  number  of  authors  look  upon  chancre  as  the 
^o]e  cause  of  the  stricture,  others,  among  whom  are  A.  Guerin 
^tid  Vemeuil,  urge  the  syphilitic  nature  of  the  process  upon 
"^hich  the  disease  depends.     Virchow,  looking  at  the  question 
*  J*om  an  anatomical  standpoint,  leaves  it  undecided,  since  he  has 
bad  no  opportunity  to  examine  the  early  stages  of  the  process. 
tt  must,  however,  be  admitted  that  secondary  ulcerations  of  the 
^\?ctum  may  extend  upward  from  affections  about  the  anus,  and 
H.lso  that  gummata  may  occur  in  the  rectum.     Gummatu,  and 
the  strictures  resulting  fi-om  tliem,  will  be  distinguished  from  the 
Jiffections  of  more  frequent  occurrence,  which  are  due  to  chancre, 
On  account  of  the  greater  distance  from  the  anus  at  which  they 
^nay  occur ;  chancres  being  usually  within  four  or  live  cm.  from 
tlie>  anal  orifice.    Moreover,  strictures  which  are  due  to  gummata 
will  be  more  apt  to  occur  late  in  life,  and  may  therefore  be  easily 
confounded  with  cancer.     If  stricture  of  the  rectum  is  found  in 
i-^oung  women,  it  is  probably  due  to  chancre  cicatrices  ;  if  it  is 
rnet  with  in  old  women  and  men,  tlie  inference  should  be  that  it 
is  either  caused  by  cancer  or  by  a  syphilitic  infiltration,  with  its 
consequences.     Only  in  those  cases  in  which  no  cicatricial  tissue 
Vias  been  formed,  that  is,  where  the  contraction  is  due  to  the  infil- 
tration alone,  will  the  results  of  an  antisyphilitic  treatment  con- 
t;ribnte  anything  toward  rendering  the  diagnosis  more  certain. 
In  regard  to  the  salivary  glands  and  the  pancreas,  which, 


'  Amer.  Journal  of  Med.  Sciences,  Jan. ,  1873.  p. 
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as  appendages  of  the  digestive  tract,  may  be  mentioned  here^  it 
can  only  be  said  that  it  is  extremely  rare  for  them  to  under^g'o 
any  characteristic  alterations.  With  the  exception  of  a  case  tt^jSMX 
was  under  the  care  of  Rostan,  and  mentioned  by  Lancereaux,  M  n 
which,  in  addition  to  gummata  in  the  muscles,  two  were  aX^s^ 
found  in  the  pancreas,  no  changes  in  these  organs  are  repo^t^^<3, 

except  in  their  parenchyma  (submaxillary  gland,  Lancereaux) 

fatty  degeneration  of  the  pancreas  in  infantile  syphilis  (\ri^c:- 
chow),  or  an  increase  in  the  consistence  of  the  glands. 


The  PERITONEUM  is  not  uncommonly  involved  when  it  cover^^ 
the  liver,  spleen,  ovaries,  or  other  organs  which  have  becom-^s 
diseased  in  consequence  of  syphilis ;  and  in  such  cases  it  is  usib-  - 
ally  the  seat  of  an  adhesive  inflammation,  giving  rise  to  adh^*-  - 
sions  of  the  above  organs  with  the  diaphragm,  the  omentum,  o :» 
with  a  fold  of  the  intestine.  Sometimes  these  adhesions  ma^^ 
be  very  extensive,  so  that,  as  in  a  case  reported  by  Lancereaoxi  -, 
the  peritoneal  cavity  may  be  obliterated.  Universal  adhesiv  ^b 
peritonitis  is,  however,  more  frequent  in  syphilis  of  infants  tha:aa 
in  that  of  adults. 

That  ascites  may  result  as  a  consequence  of  interference  wit^fc 
the  portal  circulation,  from  pathological  changes  in  the  liver  dt^^*^ 
to  syphilis,  has  akeady  been  stated. 

RESPIRATORY   ORGANS. 

Nasal  Cavities  :  if.  Kohn  {Kaposi),  1.  c. — Larynx  and  Bronchial  Tubes  :  L.  Tuw^^^^^ 
in  Zei^8l,  L  c,  p.  205  and  Klinik  d.  Krankh.  d.  Kehlk.  u.  d.  Luftrohre.  Wm^^^^^^^ 
1866,  p.  'S17.—Gerhurdt  u.  ^yth,  Virchow's  Archiv,  B.  XX.,  1800,  p.  403; 
p.  7.—E.  Wagner,  1.  c,  B.  IV.  p.  2^\.—  Virchow,  Geschw.,  B.  II.  p.  413.— 6 
MrdU  Deutsches  Archiv  f.  klin.  Med.,  B.  IL,  1887,  p.  537;  III.  p.  292.  CL  ^"^ 
ayphilitic  disease  of  the  air- passages.) — M(yrdl  Mackenzie,  Transact  Path.  S^*^^^*^" 
Vol.   XXir.,    1871,  p.   33.— .4.    Tlwrfehler^  Path.   Histologic  d.    Luftweger  ^ 

Lunge,  1  Lief.,  Leipzig,  1872,  Taf.  IL,  Fig.  1  u.  2.— Lungs :   P.  Ytarert,  I.e.     -r^      P* 
307  (Phthisic  syphil.).— 6'.  Wdks.  Trans.  Path.  Soc,  Vol.  IX.,  1857,  '58.  p.        '^^^' 
~E,  Wmjner,  1.  c.,  p,  Z^SiS.—  ViirhmD,  Archiv,  B.  XV.  p.  310;  Geschw.,  B.  IL    —    -P* 
AfS^.—Forater,  Wiirzl).  med.  Zeitschr.,  B.  IV.,  1863,  p.  ^.—  Wilson  Fax,  Sy   :0>^ 
Affect,  of  the  Lung.     Reynolds'  Syst.  of  Medic,  Vol.  HI.,  1871,  p.   792. ^ 
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Nasal  Cavities. — The  nasal  mucous  membrane,  during  the 

^mptive  period  of  syphilis,  i^  affected  by  a  catarrh  of  greater  or 

ims  intensity,  but  which  is  usually  subacute  in  character,  and  is 

I  -Dot  marked  by  any  special  symptom  except  its  long  duration. 

j^Tbis  affection  plays  a  very  important  role  when  it  occurs  in 

ronng  children.     The  secretion  is  then  more  plentiful,  causing 

a  eiintfling  noise  in  breathing,  and  interferes  greatly  with  the  act 

of  di'iaking,  since  inhalation  through  the  clost>d  nasal  passages 

is  rendered  extremely  difficult.     On  account  of  tlu^  constiint  wet- 

tiiig  to  wliich  the  ahe  of  the  nose  and  the  upper  lip  are  exposed, 

excoriations  and   papules   in   these  situations  are   of  frequent 

occurrence.     Wlien  the  nasal  catarrh  is  very  severe,  and  par- 

ticTila.rly  in  young  children,  it  is  highly  probable  tliat  there  are 

mucous  patches  on  the  nasal  mucous  membrane.     In  these  cases 

the    Becretion  becomes  purulent.     Under   the   conditions  which 

favoi*  the  occurrence  of  ulcerative  processes  on   other  mucous 

raenil)r;£m0g^  erosions,  or  even  deep  ulcers,  also  occur  upon  the 

mueous  membrane  of  the  nose,  which  readily  involve  the  perios- 

t^iiixr  and  perichondrium,  and  lead  to  ne(^rosis.     But  such  pro- 

<^sse?s  ai'e  rare  in  the  secondary  period  of  the  disease,     Tliey 

usii^jjy  fjj*g^  appear  in  conjunction  witli  gummata  of  the  skin 

or  t>c>nes,  and  in  a  portioii  of  the  cases  they  are  also  due  to  simi- 

^^  <ieposits  in  the  nose.     The  appearance  of  these  destructive 

proo^sses  in  the  nasal  cavity  is  marked  by  a  purulent  discharge, 

^hioli  is  often    mixed  with  blood,  and  possesses  an  intensely 

otfenisiy^  odor,  which  is  exhaled  with  the  exph'ed  air,  rendering 

^^^     X^^tient  an  object  of  aversion  to  any  one  near  him  (ozicna 

^JTljJhtica).     The  secretion  remaining  on  the  ulcerated  parts  of 

^'^^      ^tnueous  membrane,    or  on   such  portions   of  bone  as  are 

^^^*^ded,  becomes  diy  by  the  passage  of  aii*  tliiough  the  nose, 

^^      iorms  thick,  brownish-yellow  scabs,  which  are  not  v^asily 

™^  ^^ved.    These  crusts  are  sometimes  attached  to  fi-agments  of 

^*^^sed  bone.     Finally,  perforation  of  the  bony  or  cartilaginous 

®^^Xim  of  the  nose,  or  of  the  Hoor  of  the  nasal  cavity,   takes 

^  ^"^^^  or  changes  in  the  contour  of  the  nose  make  their  appear- 

Z""^*    If  theni'  is  destruction  of  the  cartilaginous  septum,  the  tip 

^    ^\ie  nose  sinks  in  and  becomps  tlattened,  while  if  the  vomer  is 

^^''^^troyed,  the  ridge  of  the  nosn  bHcomes  sunken,  causing  the  tip 
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of  the  nose  with  the  nasal  opening,  to  turn  upwards.     Then; 
ages  caused  by  necrosis  may  involve  the  superior  maxilla,  ti, 
ethmoid  bone,  and  tlie  pterygoid  ]>lates  of  the  sphenoid.    Even 
a  slight  delect  in  the  nasal  septum  gives  the  voice  a  nasal  tone, 
and  any  other  changes  which  interfere  with  the  free  passa^*   ' 
air  liave  the  same  effect. 

The  laclirymal  canal  is  frequently  implicated  by  extension  of 
the  ulcerative  process  from  the  cavities  of  the  nose.  This  givt* 
rise  to  symptoms  of  dacryocystitis,  and  usually  to  necrosis  o( 
the  hu'lirynuil  bone. 

When  tlie  mucous  membmne  of  the  superior  portions  of  1 
nasal  cavities  is  affected,  the  terminal  filaments  of  the  olfactoryj 
neiTe  are  often  involved,  and  the  sense  of  smell  is  impaired 
destroyed.     This  is  sometimes  seen  as  a  result  of  the  catarrha 
or,  more  prolmbly,  j>apular  affections  of  tlie  mucous  merabr 
in  the  secondary  period  of  the  disease.    Loss  of  the  sense  of  sme 
nuiy  result  also  from  other  causes  originating  in  syphilis,  bu^ 
whicli  cannot  usually  be  diagnosticatcxl.     In  regard  to  this  jjoij 
notliing  (certain  is   known,  except   that  after  an  antisyphilitii 
treatmt^nt  the  sense   of  smell  may  return  after  having  been  to 
Bome  time  in  a  state  of  abeyance.    I  myself  Imve  seen  one  cas^  i| 
winch,  after  the  perce]Ttion  of  odorti  had  been  lost  for  two  yea 
it  was  regained  after  treatment  with  the  iodide  of  potassium,! 
whicli  liad  been  administered  in  consequence  of  other  sympto 
wliich  gave  rise  to  a  suspicion  that  syphilis  was  present. 

Anosmia  may  also  be  due  to  a  deformityj  with  displaceme&tJ 
of  the  nasal  openings,  or  with  the  destruction  of  the  entire  noeeyJ 
by  means  of  which  the  current  of  inspired  air  passes  from  before^ 
backward  by  too  direct  a  €onrs(\     There  is  a  case,  briefly  de-i 
scribed  by  Hutchinson/  in  which,  while  an  artificial  nose  was  j 
worn,  the  jiatitnU  hud  tlie   sense  of  smell,  which,  however,  was  | 
htst  wlien  this  a])pendage  was  removed.     The  explanation  of  this 
ap]iears  to  be,  that,  by  means  of  the  artificial  nose,  the  ins] 
air  was  forced  in  such  a  direction  as  to  pass  up  to  the  distri 
tions  i\i  the  olfactory  nerves. 

Tht*  LARYNX  is  an  organ  which  is  frequently  affected,  botl 
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e  early  and  lat^r  stages  of  syphilis.  The  harsh  voice  of  syphi- 
ic  patients,  the  ram'edo  syphiliUcay  m  a  symptom  to  whirh 
.tention  was  long  ago  called,  and  the  laryngoscope  has  fur- 
ished  us  with  a  knowledge  of  the  anatomical  changes  to  wMch 
k  is  due.  The  form  of  laryngitis  which  corresponds  to  the 
sj^liilitic  nasal  catarrh,  and  to  the  ordinary  form  of  angina 
lyplailitica,  has  no  special  characteristics,  and  is,  like  ordinary 
knngitis,  a  rather  rare  affection.  It  is  more  common  to  meet 
with  a  clironic  catarrhal  process  which  has  become  11  xed  in  the 
inter-arytenoid  space,  and  which  leads  to  thickening  of  the  mu- 
cous membrane.  In  this  ^rly  period  it  is  possible,  especially  at 
the  posterior  commissure,  to  find  erosions  or  ulceiutions.  which 
b^  in  the  mucous  glands.  But  these  have  notliing  about 
Ihem  which  is  pathognomonic  of  sypliilis,  and  tlieir  nature  can 
Ije  determined  only  from  other  concomitant  symptoms.  Flat 
condylomata  of  the  laryngeal  mucous  membranes  are  more  char- 
acteristic, and  these  may  be  situated  on  the  epiglottis,  at  tlie 
Rntninne  of  the  larynx,  or  even  upon  the  vocal  cords.  Tlu*  con- 
dylomata, as  well  as  simple  chronic  growths  of  the  mucous  nu^rri- 
p,  may  either  vanish  completely  after  the  administration  of 
fttj-syphilitic  remedies,  or  they  may  leave  behind  them  chang(»s 
tthe  membrane  leading  to  permanent  alteration  of  tlie  voice. 
In  tlie  later  stages  of  syphilis  the  laryngeal  mucous  nu^rn- 
anemay  be  the  seat  of  ulcers,  which  cause  rapid  destruction  of 
•"teiip,  and  are  surrounded  by  an  intensely  red  and  swollen  edge, 
^^ilarin  every  respect,  in  fact,  to  the  tertiary  ulcerations  of  the 
Pliarynx  which  were  described  above.  The  ulcer  may  be 
Situated  on  the  epiglottis,  on  one  of  the  false  cords,  in  the  pos- 
^tim  commissure  of  the  vocal  cords,  or  upon  one  or  the  other  of 
'ie  cords  themselves,  though  it  is  more  apt  to  occur  on  parts 
We  the  cords.  Although  the  ulcers  are  usually  attended  by 
^p  and  extensive  swelling  of  the  mucous  membrane,  they  are 
E>t  easily  confounded  with  ulcerations  of  the  larynx  of  tubercu- 
'Hf  origin.  The  cederaa  attendant  upon  syphilitic  ulcemtion  is 
ore  limited  ;  but  still,  under  certain  circumstances,  it  may  pro- 
lee  such  a  high  degree  of  stenosis  as  to  cause  suffocation. 
>  influence  of  antisyphilitic  treatment  upon  su(*h  ulcerations 
jery  striking.     Even  in  cases  w^iich  present  a  very  uupromis- 
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ing  appearance,  the  administration  of  the  iodide  of  potassium 
soon  produces  a  marked  diminution  of  the  swelling,  and  causes 
speedy  cicatrization  of  the  sore.  This  may,  of  course,  be  at- 
tended by  the  formation  of  cicatrices,  with  various  effects, 
depending  upon  their  location. 

These  ulcers  also  frequently  involve  the  cartilages  which 
make  up  the  larynx.  Necrosis  of  the  cartilages  results  from  an 
extension  of  the  process  to  the  perichondrium,  A^nd  may  give 
rise  to  abscesses  which  break  externally,  with  the  formation  of 
fistulae. 

If  these  ulcerative  processes  have  been  very  extensive,  or  if 
they  have  recurred  many  times,  the  shape  of  the  larynx  may  be 
so  altered  as  to  be  scarcely  recognizable  with  the  laryngoscope. 
The  epiglottis  may  be  entirely  wanting,  or  its  place  may  be 
marked  only  by  a  small,  irregular  projection,  and  the  cavity  of 
the  larynx  may  be  converted  into  a  cicatricial  cone,  with  an 
opening  not  larger  than  a  quill ;  or  sometimes  the  passage  may 
be  reduced  to  a  mere  fissure,  on  account  of  a  partial  adhesion  of 
the  vocal  cords.  According  to  the  degree  of  the  destruction 
will  the  disturbance  of  different  functions  vary,  as  of  phonation, 
respiration,  or  deglutition.  In  regard  to  the  performance  of  the 
last-named  function,  it  may  be  observed  that  total  loss  of  the 
epiglottis  does  not  lead  to  any  difficulty  in  swallowing  nor  to 
any  choking  sensation. 

Tlie  same  processes,  which  have  been  described  as  occurring 
in  the  larynx,  are  met  with  also  in  the  trachea  and  bronchi. 
Those  which  are  of  the  most  serious  import  in  these  localities 
are  the  ulcerative  processes  of  the  character  just  described. 
According  to  Gerhardt,  the  entire  mucous  membrane  of  the  tra- 
chea may  be  the  scat  of  ulceration  ;  but  it  is  much  more  usual 
to  see  the  lowest  portion,  just  above  the  bifurcation,  alone 
affected.  In  the  beginning,  the  symptoms  are  those  occasioned 
by  tumefaction  of  the  mucous  membrane,  moderate  stenosis,  a 
tickling  sensation,  pain  back  of  the  sternum,  inclination  to 
cough,  and  coarse,  moist  rales ;  later,  the  symptoms  are  those 
of  a  constantly  increasing  stenosis,  which  can  sometimes  be  seen 
by  the  laryngoscope,  but  which,  according  to  Gerhardt,  may  be 
diagnosticated  from  stenosis  of  the  larynx  by  the  fiict  that 
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daring  the  convulsive  inspiratory  efforts  there  is  but  a  slight 
motion  of  the  larynx  downwards. 

The  ulceration  may  lead  to  other  complications,  to  perfora- 
tion into  neighboring  organs,  for  example,  into  the  aorta  *  or  into 
the  pulmonary  artery.' 

Syphilitic  diseases  of  the  lungs  were  described  by  most  of 
the  pliysicians  of  the  last  century  as  a  peculiar  form  of  phthisis 
(phthisis  a  lue  venerea),  but  no  anatomical  lesions  which  were 
characteristic  of  this  form  of  lung  disease  were  discovered,  and 
Morgagni  asserted  that  syphilis  merely  predisposed  to  the 
development  of  ordinary  phthisis.  It  is  only  in  the  last  few 
decades  that  the  fact  has  been  established,  chiefly  from  the 
examination  of  the  lungs  of  new-born  syphilitic  infants,  that  in 
syphilitic  disease  of  the  lungs  changes  take  place  which  are 
similar  to  those  seen  in  the  liver  and  other  internal  organs. 

From  a  purely  clinical  standpoint  this  much  might  be  urged 
in  favor  of  the  supposition  (as  held  in  former  times)  of  a  syph- 
ilitic phthisis,  namely,  that  in  a  certain  number  of  cases  of  well- 
marked  pulmonary  phthisis  the  administration  of  anti-syphilitic 
remedies  was  followed  by  a  rapid  recovery.  A  number  of  cases 
of  this  character  have  been  collected  by  Yvaren.  It  is  possible 
that  in  some  of  these  cases  there  was  really  no  affection  of  the 
lungs  at  all,  though  one  was  simulated  by  the  high  degree  of 
anemia  and  a  laryngeal  affection,  with  a  cough  and  hoarseness, 
caused  by  the  syphilis.  The  liability  to  commit  such  a  mistake 
is  greatly  increased  in  those  cases  where  a  hectic  fever  is  also 
present,  as  it  often  is  in  syphilis.  A  case  which  I  reported  *  is  an 
illustration  of  this ;  here  all  the  general  appearances  of  phthisis 
were  presented,  while  the  physical  signs  of  pulmonary  disease 
were  wanting.  The  discovery  of  a  node  aroused  a  suspicion  that 
the  patient  was  suffering  from  syphilis,  and  the  administration 
of  the  iodide  of  potassium  was  followed  in  a  few  days  by 
the  disappearance  of  the  hectic  fever  and  an  amelioration  of 
the  general  symptoms.     This  case  was  one  in  which  the  infec- 


>  &  WSkt,  Trana  Path.  Soc.,  Vol  XVI.,  1865,  p.  62. 
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tion  had  taken  place  long  previously ;  but  syphilis  during  the 
eruption  stage,  and  especially  in  young  women,  is  sometimes 
attended  by  symptoms  which  give  the  impression  that  pulmon- 
ary phthisis  is  developing. 

On  the  other  hand,  in  the  advanced  stages  of  the  disease,  in 
addition  to  other  symptoms  of  syphilis,  signs  of  pulmonary 
infiltration  may  develop,  and  if  hereditary  predisposition  can  be 
excluded,  and  there  have  been  no  special  causes  for  the  occur- 
rence of  destructive  processes  in  the  lungs,  then  there  would  seem 
to  be  some  direct  connection  between  the  pulmonary  disease  and 
the  syphilis.  I  have  described  a  case  of  this  kind  in  my  paper,' 
cited  above ;  but  since  there  were  no  pathological  changes 
characteristic  of  syphilis  found,  there  is  some  doubt  as  to  its 
syphilitic  nature,  although  the  favorable  effect  of  the  iodide  of 
potassium  upon  the  thoracic  symptoms,  as  well  as  upon  the 
fever,  was  very  marked. 

The  patient  was  a  woman,  twenty-nine  years  old,  of  small  stature,  but  weU  notzr- 
ished,  who,  in  addition  to  small  ulcers  upon  the  soft  palate  and  the  posterior  wall 
of  the  pharynx,  necrosis  in  the  nasal  cavities,  and  later  serpiginous  ulcers,  which 
originated  in  a  subcutaneous  gumma  and  in  ecthyma  pustules,  iiad  symptoms  of 
infiltration  of  the  superior  lobe  of  the  left  lung  and  diffuse  bronchitis,  together 
with  an  enlargement  of  the  spleen  and  intermittent  slight  albuminuria.  The  remit- 
tent fever,  which  had  lasted  with  no  interruption  for  two  months,  disappeared  for  a 
few  days,  after  administering  the  iodide  of  potassium,  and  the  temperature  rose 
when  this  remedy  was  suspended.  Under  the  same  treatment  the  symptoms  of 
pulmonary  trouble,  with  the  exception  of  those  due  to  the  bronchitis,  vanished. 

Prof,  von  Ziemssen  recently  communicated  to  me  a  case  in 
his  own  practice  in  which  a  deposit  at  the  apex  of  the  lung, 
accompanied  by  hectic  fever,  in  a  patient  with  syphilis,  yielded 
to  mercurial  treatment. 

It  is  desirable  in  every  case  of  this  character  to  be  able  to 
decide  whether  the  pulmonary  symptoms  are  directly  due  to 
syphilis  or  are  only  a  chance  complication.  The  results  of  an 
anti-syphilitic  treatment  in  cases  of  long  standing  may  not 
always  permit  a  diagnosis  to  be  made,  for  it  is  possible  that  the 
symptoms  may  be  due  to  cicatrices  which  cannot  be  removed. 

»  L.  c,  p.  423,  Gafi6  VL 
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tie  inflnence  of  anti-syphilitic  treatment  upon  the  course  of  the 
lever  in  these  ciises  is  of  mnch  importance .  in  forming  an 
[opinion;  for  if  the  fever  is  solely  due  to  syphilitic  changes,  it 
1^11  yield  in  a  few  days  to  mercury,  and  especially  to  the  iodide 
[of  potassium. 

Syphilis  can  indirectly  cause  destructive  bronchopneumonic 
Ijrocesses  in  the  lungs,  either  through  the  injury  to  the  constitu- 
Ofi,  or  more  especially,  by  means  of  obstinate  larj^ngeal  affec- 
tions attended  mth  ulcerations,  secretions  from  which  enter  the 
[iTings  b}^  aspiration. 

T!ie  pathologiral  changes  which  are  found  in  tlie  lungs  of 

[lypliilitic  j>atientSj  and  which  may  be  looked  upon  as  direct 

rident'e  of  the  disease,  are  of  various  forms.     In  tiie  lungs  of 

fuew-bom  ctiildren,  with  hereditary  sjrjjhilis^  a  very  characterise 

Itic  diaiige  is  found,   in   the  form  of  a  diffuse  infiltration   of 

fthe  akeolar  septa,  wMch  was  described  by  Virchow'  and  F, 

I  Weber/  as  **  white  hepatization  during  utt^rine  life/'  but  was 

j first  sliown  to  be  of  syphilitic  origin  by  Ilecker/     Liiter,  others, 

and  more  especially  Wagner,  have  described  casea  of  this  kind, 

[MdMoxon*  has  shown  that  it  is  probable  that  the  same  change 

occurs  ill  adults.     The  lungs  thus  affected  nw  large,  very  heavy, 

SDd  of  a  whitish  rolor,  the  alveolar  septa  being  much  thickened 

I  by  a  cellular  inflltration,  with  abundant  fat  gmnules,  so  that 

I  the  alireoli,  in  some  parts,  are  quite  obliterated,  wliile  at  others 

^^y  are  much  dimhiished  in  size.     Wagner '  rarely  found  any 

1  oJ^^iized  elements   in  those  alveoli  which   were   of  normal   or 

\^^  i^Iiiccd  size  ;  but  Virchow,"  on  the  other  hiiod,  found  them 

crammed  with  epithelium  and  the  cells  w^ere  sometimes  filled 

l^th  fat,     Lorain  and  Robin,'  and  also  Fiirsterj  make  tlie  same 

JBtateinent  in  regard  to  the  affection,  which  is  called  by  the  first 

I  *  epithelioma  of  the  lungs,"  and  by  Forster  *'epithehal  indu- 

JArchir,  B.  I.,  1847,  p.  140. 

*  Beitr,  ZTIT  path.  AmkL  d.  NeugeboreDca.     Kiel,  1852^  S  Lief.,  p»  47. 
•Verb.  d.  Berliner  geburtahilfl.  GeaeUf^sbaft,  VIII.,  1854,  p.  130. 

•  QnfA  Hospital  Rep.,  3d  Ser.,  Vol.  XIII.,  1867. 
*L.  c,  p.  359. 
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ration;"  but  it  probably  is  not  identical  with  the  affection 
described  by  Wagner.  In  the  Inngs  which  Wagner  examuied, 
the  smaller  blood-vessels  and  capillaries  were  oo  longer  visible, 
and  the  interlobular  connective  tissue  was,  for  the  most  part, 
entirely  free.  This  affection  involves  eitlier  a  portion  or  the 
whole  of  the  lungs.  In  some  situations  in  the  bronchial  tubes, 
especially  in  their  finer  i-amifications,  lie  found  the  same  infiltru- 
tion  of  cells  in  the  mucous  membrane  as  existed  in  tlie  luag  tis- 
sue. The  bronchial  glands,  too,  showed  cellular  infiltration,  and, 
in  one  case,  in  the  form  of  deposits  with  yellowish  centres. 

Either  in  connection  with,  or  without  these  diffuse  s}q>hilitic 
infiltrations,  there  are  found,  scattered  tlu-ough  the  lungs  of  new* 
born  infants,  nodular  infiltrations  — gummy  tubercles  —  which 
are  mostly  without  capsules,  and  vary  fi'om  the  size  of  a  hazel* 
nut  to  that  of  a  walnut.  These  were  desc*ribed  by  Depaul,*  in 
1837,  and  have  been  figured  by  Lebert  and  Lancereaux, 

According  to  Forster,  sypliilis  may  also  manifest  itself  in  the 
lungs  of  infants,  in  the  form  of  unusually  dense  deixjsits,  which 
wlien  cut  with  a  knife,  pres43nt  a  smooth  lardaceous  surface; 
but  these  are  always  accompanied  by  an  abundance  of  spiBiUe- 
flhaped  and  oval  cells  in  the  thickened  interstitial  tissue. 

Gummy  tubercles  have,  moreover,  been  repeatedly  demon- 
strafed  ill  aduUii ;  but  wlion  the  tubercles  have  undergone 
chet*sy  degt^neration,  it  is  exceedingly  diflScult  to  decide  wh*4her 
they  are  due  to  a  syphilitic  process,  to  tuberculous  disease,  or  to 
catarrhal  pneumonia.  Even  with  the  aid  of  the  micros4?ope  this 
discrimination  is  rendered  difficult,  from  the  fact  that,  in  tubtt- 
culons  and  chronic  pneumonic  processes,  the  alveolar  tissue  may 
also  be  infiltrated  with  cells. 

There  is  a  more  or  less  diffuse  form  of  chronic  IntersiU! €mi 
jjneumonia,  which  leads  to  the  formation  of  fibrous  eicatrit^es  %m 
the  lungs,  wliich  lias  been  referred,  by  several  authorities,  tc^  a 
sj^philitic  origin.     Of  this  kind  are  the  cases  desci'ibed  by 
Dittricli,'  and  Moxon  ;  *  and  Wagner  alludes  to  the  possil 

^  Ibiacm,  p.  329. 

*  Prager  Vicrteljalirschr,,  1850,  IL  p.  4S. 

*  Troaa.  Pnth.  Soa,  Vol  XOL,  1871,  p.  S8. 
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the  cicatrices  being  due  to  the  absorption  of  syphilomata  in  the 
lungs,  in  the  same  way  as  in  the  liver  and  spleen.  But  very 
amilar  changes  may  occur  independently  of  syphilis— particu- 
larly in  consequence  of  the  inhalation  of  irritating  dust. 

Yirchow '  mentions,  finally,  a  peculiar  condition  which  he  has 
{onnd  sevei-al  times  in  adult  females,  which  resembles  the  brown 
induration  of  the  lungs  that  occurs  in  connection  with  valvular 
lesions  of  the  heart.  In  these  cases,  without  there  being  any 
obrious  impediment  to  the  circulation,  a  large  amount  of  pig- 
ment was  found  in  the  lungs — especially  accumulated  in  the 
alveolar  epithelium,  which  was  unusually  luxuriant. 

CraCULATORY  SYSTEM. 

Heart:  IHeord,  Gaz.  des  hOp.,  1845,  101.  Clin,  iconograph.,  pi.  2d,—Lehert, 
TraitC*  d'anat  path.,  T.  L,  p.  470,  570,  pi.  6S,—  Virchow,  Arcliiv,  XV.  p.  282. 
Geschwulste,  B.  H.,  p.  441.— flaWo/i«,  Edinb.  Med.  Journal,  Vol.  VIII.,  1862, 
p.  435.— A  WUk3,  Quy'B  Heap.  Rep.  HL  Ser.  Vol.  9,  1863.— A'.  Wofpufr,  ArchiT 
i  Hdlk.,  B.  Vn.,  1866,  p.  524.— if.  Morgan,  Dublin  Quart.  Joum.,  Vol.  52. 
1872,  p.  42.— i/.  Hutehiman,  Lend.  Heap.  Rep.,  Vol  IIL,  1866,  p.  382.— 
Blood-vessels:  Dittrich,  Prager  YierteLjahrechr.,  1849,  L  p.  21.— iV.  Friedrich, 
Herzkrankbcitcn,  2  Aufl.,  167,  p.  194,  Note.  (Gummous  Myocarditis,  fi])rous 
Pericarditis,  Pleuritis  und  Mediastinitu).— Jlit22fr,  Die  Sypli.  d.  Circul.-Organe. 
Inaug.-Diss.  Berlin,  1868.— C.  0.  Weber,  Verb,  d.,  niederrb.  Gesellscb.,  1863, 
p.  171  (Exstr.  in  Wagner,  1.  c.,  p.  580).— TT.  Jfofnm,  Lancet,  1869,  II,— Jleuhner, 
ArchiT  d.  Heilk.,  B.  XL,  1870,  p.  273.  TagbUtt  der  Naturf orscbcrversammL 
m  Leipzig,  1872,  p.  167. 

The  action  of  syphilis  upon  the  heabt  is  manifested,  some- 
times, in  the  form  of  gummy  tumors j  and,  sometimes,  in  the  f onn 
of  an  indurated  myocarditis.  These  dianges  are  either  found 
by  chance  at  the  autopsy,  or  the  mode  of  death  may  have  pointed 
to  some  cardiac  trouble,  though,  during  life,  not  diagnosticated 
nor  n^cognized  as  due  to  syphilis.  The  symptoms  are  the  same 
*8  those  met  with  in  the  usual  fonn  of  myocarditis,  or  such  as 
P^itain  to  any  disturbance  in  the  fimetkm  ol  the  muscular  tissue 
of  the  heart.  Therefore,  when  a  syphlBtio  patient  has  suffered 
for  a  long  time  from  pretty  severe  pd^itilioii,  irregularity  of  the 
^^rf  8  action,  and  symptoms  of  deta**** — pat  of  the  circulation, 
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we  can  merely  surmise  that  the  sj^raptoms  are  possibly  due  to  ^ 
cardiac  affection  of  sypliilitic  origin,  and  the  probabUitj  of  tMs 
being  tlie  case  would  be  strengthened,  were  there  no  history  oL 
antectident  rheumatic  disease,  Bnfc  since  rheumatoid  aff*?ctioiii 
are  of  such  common  occurrence  In  the  course  of  syphilis,  tbs 
history  of  the  case  wiU  not  assist  us  much—the  cases  of  sypkilii 
which  present  these  symptoms  being  usually  of  long  standing, 
The  gummcda  of  the  heart  are,  anatomically,  very  characteristic! 
They  are  found  in  varying  numbers  in  all  parts  of  the  miisculai 
tissue,  varying  in  size  from  a  pea  to  a  pigeon's  egg,  and  if  tlief 
are  situated  near  tlie  endo-  or  pericardium  these  membranes  an 
thickened,  and  often  as  hard  as  cartilage.  If  tlie  gumma  is  cat 
open,  it  is  found  to  consist  of  a  pretty  homogeneous  mass,  of  % 
yellowish-white  or  l>rt>wnish-yellow  color,  sometimes  dry  anJ 
sometimes  moist,  movable,  and  enclosed  in  a  cai>sule  which  il 
composed  of  fibrousj  or  softer  and  vascular  connective  tissnl 
(Virchow).  These  tumoi's  ai-e  composed  lai^ely  of  small  cella^ 
resembling  in  their  structure  many  sarcomata,  from  wliich  they^ 
are  distinguished,  according  to  Virchow^  by  a  tendency  to  tbe?^ 
formation  uf  large  cheesy  spots,  \vith  amorphous  basement  sub- 
stance. Ij£irge  phthisis  tubercles  may  also  bear  a  very  close- 
resembhiuce  to  them  ;  but  the  presence  or  absence  of  generat 
tubereiilosis  must  be  relied  upon  to  detenuine  the  diagnosis. 

Bundles  of  fatty  muscular  fibres  are  found  both  at  the  pt 
rii:>liery  and  in  tlie  interior  of  the  muscle  of  the  heart.     Fibrons 
indurations  generally  occur  in  the  cardiac  tissue  at    the  saiiid 
time,  or  tliey  may  be  the   sole  clianges   present.     If   fatty  or 
cheesy  masses  are  found  in  the  indurations,  the  question  may 
arise  as  to  wliethiT  the  changes  are  not  due  to  a  gnnnny  tnrao^ 
in  process  of  resorption,  and  it  might  be  even  possible  that  sdl 
the  indurations  were  the  remains  of  such  tumors.     At  all  events, 
these  cicatricial  indurations  may  be  looked  upon  as  a  metaraor- 
pliosis  of  an  interstitial  growth  of  cells,  but  at  present  v 
unknown  whether  this  cellular  growth  is  diffuse  from  theT 
beginning,    or  whetlier    the    cells  are,   from  the  first,    ma« 
together  in  the  form  of  a  tumor.     In  addition  to  these  cicatr 
and  fatty  changt^s,   Lancereaux  mentions  a  waxy  or  amyl 
degenerationj  which  he  met  with  in  two  cases. 
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Tlie  changes  which  the  heart,  as  a  whole,  undergoes  in  conse- 
quence of  these  affections  are,   principally :    enlargement  from 
dilatation  of  its  cavities,  and  a  more  or  less  extensive  fatty 
!        degeneration  ;  but,  whether  gummata  may  soften  and  discharge 
I        into  the  cavity  of  the  heart,   has  never  been  certainly  ascer- 
tained, though  a  case  reported  by  Oppolzer  appears  to  render 
it  probable  that  this  may  take  place.     But  embolic  processes 
may  occur  in  other  ways,  since  gummy  tumors  in  the  walls  of 
the  heart,  which  project  into  one  of  its  cavities,  when  associated 
with  a  partial  dilatation,  consequent  upon  cicatricial  degenera- 
tion of  the  cardiac  walls,  may  lead  to  spontaneous  coagulation  of 
the  blood  at  the  points  where  the  tumors  are  situated. 

On  the  pericardium,  in  addition  to  cicatricial  induration  over 
gunamy  tumors,  or  in  connection  with  cicatrices  due  to  myocar- 
ditis, miliary  granvZes  may  be  found,  which  the  microscope 
skoTv^s  to  be  composed  of  indifferent  cells,  and  may  be  therefore 
^'egarded,  like  the  well-marked  gummy  tumors,  as  products  of 
syphilis  (Wagner). 

Changes  in  the  larger  blood-vessels,  which  may  with  cer- 
tain tjr  be  attributed  to  syphilis,  have  thus  far  been   observed 
very    seldom.     C.  O.  Weber  described  a  case  of  stenosis  of  a 
branch  of  the  pulmonary  artery,  caused  by  a  soft,  gelatinous 
nodixle,  of  the  size  of  a  bean,  growing  from  the  middle  coat  of 
the    artery,   and  associated  with    a  diffuse  thickening  of  the 
me^ja.    Wagner  also  found,  in  one  case,  changes  in  the  pulmon- 
^  artery,  in  the  form  of  smooth  tubercles,  which,  upon  section, 
^^^e  found  to  be  grayish  red  in  color  and  soft.     Virchow  *  saw, 
^  oixe  case,  a  small,  hard,  bluish  tubercle,  which  was  close  above 
tie  valves  of  the  pulmonary  artery,  and  at  the  post-mortem 
^^tnination  of  a  girl  nineteen  years  of  age,  a  growth  of  small 
^aj^  was  found  upon  the  semilunar  valves  and  the  adjacent 
P^Jilons  of  the  pulmonary  artery.     Atheroma  of  the  arteries 
^^5  however,  in  many  respects,  so  much  similarity  to  the  new 
S^owths  due  to  syphilis,  that  (especially  in  such  cases  as  the  one 
^^cribed  by  Virchow,'  in  which,  in  early  youth,  atheromatous 
changes  of  a  high  grade  were  found,  with  well-marked  evidences 

I  Azchlv  XV.,  p.  258.  *  Gesohw.,  p.  444. 
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of  sypMlis)  it  seems  to  be  allowable  to  suppose  a  connectto] 
between  these  changes  and  that  disease.  It  lias  been  attemptd, 
at  various  times,  by  Morgagni,  Wilks,  and  others,  to  establiskj 
a  connection  between  the  foraiation  of  aueuriism  of  the  aorta,  < 
of  other  arterieSj  and  syphilis ;  and  this  seems  to  be  quite  pro^ 
per,  in  so  far  as  this  disease  is  the  cause  of  atheromatous  (^ 
other  degeneration  of  the  arterial  walls. 

Contractions  of  tlie  carotid  arteries,  occasioning  consideralJI 
disturbances  in  the  cerebral    circulation,   have   been  obserrd 
repeatedly,  and  if  more  attention  w^ere  paid  to  this  point  in  eai 
of  other  sucli  symptoms,  it  is  probable  that  it  would  be  toxati 
that  similar  alterations  take  place  in  other  vessels.     Lancen^ui^ 
in  connection  with  a  case  observed  by  him,  calls  attention  to  lli 
circumstance  that  the  change  which  liad  taken  place  was  not 4 
the  charactc^r  of  atheroma,  but  there  was  a  circumscribed  thic 
eniDg  which  was  due  to  a  deposit  of  cells  and  nuclei,     SimU 
thickenings  have  recently  been  noticed  (Heubner),  in  the  adve 
titia  of   the  smaller  vessels  of  the  braiti;    they  occnrn^  v<efj 
abundantly  in  tlie  brain,  in  a  case  reported  by  C.  AUbutt/  I 
which  it  was  doubtful  whether  these  infiltrations  were  seated! 
the  walls  of  the  vessels  or  in  the  perivascular  spaces. 

The  l)lood-vessels  in  the  course  of  this  process  either  unde 
a  contract  ion  of  th<4r  calibre,  which  may  lead  to  thrombosis,  i 
if    rt'trograde   metamorphosis   of    the  cell-growth  sets  in, 
strength  of  the  walls  of  the  vessels  becomes  impaired,  and  9mi|| 
aneurisms  are  formed,  which,  in  the  case  of  the  cerebral  arterie! 
may,  by  their  rujiture,  cause  grave  syinptoms,  or  even  lead  t 
death. 

Amf/Iokl  degeneraUon  of  the  blood-vessels  may  also  be  mel 
tioned,  as  a  change  wliicli  takes  place,  in  some  way  as  yet  ul 
known,  in  consequence  of  syphilis.  It  is  often  first  recogniM 
in  the  vascular  coats,  and,  as  a  rule,  begins  in  the  smaller  vessde 

THE  KERVOtJS  STSTEif, 

L.  Groa  et  E.  Lancer fau^r,  Dcs  affections  ncrvcusea  syphil.     Paris,  1861.— Fi 
Arcbiv,  B.  XV.  p.  200.     Gcschw..  IL   p.  444,— &    With,    L  <x  — ^.  T 


Transacb.  Path.  Soc,  Vol.  XXIIL,  1873,  p.  18. 
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L  a,  B.  IV,  p.  lOL— For  Symptomatology,  see  numerous  articles  by  Hugh* 
lings  Ja^mn  in  the  Med.  Times  aod  Gazette,  Laneet^  London  IloHp.  Kep,  since 
1861.— Oicifa  Het^i,  Guy^s  Hoap,  Rcp„  Vol  XVU.,  1873,  p.  24Q.—Brmdbent, 
Luioet,  Jan.  and  Febn,  1874 

Since  a  special  division  of  tkia  work  will  be  devoted  to  sypJiUis 
of  Urn  nervoKs  system^  we  may  here  confine  ourselves  to  a  brief 
mt'Ddon  of  the  numerous  forma  under  which  the  nervous  sys- 
tem may  be  affected  in  syphilis. 

In  the  first  place,  as  already  indicated,  the  aflfection  of  the 

Tarfoiis  parts  of  the  nervous  system  may  be  of  a  purely  passive 

Mture,  as  when  protuberances  form  on  the  inner  surface  of  the 

hony  case  which  encloses  the  brain  or  spinal  marrow,  causing 

compression  of  these  organs,  or  as  when  a  nerve  is  subjected  to 

piHi^-^iire   during   its  passage   through   a  bony   canal   wliich    is 

affected  by  the  disease.     According  to  the  degree  of  injury  done 

to  tlie  nerve  tissue,  will  the  result  be  either  simply  a  disturl)ance 

of  function,  which  disappears  completely  with   the  removal   of 

the  eause,  or  the  nervous  substance  may  sustain  severe  and  per- 

iBaaent  derangements  of  its  nutrition,    which   will  be  all   the 

greatf^r  in  case  it  is  itself  implicated  in  the  syphilitic  clianges. 

It  is  in  a  perfectly  analogous  wa}'  that  those  syphilitic  affections 

^t,    ^v^hich  proceed,  not  from  a  bony  envelope,  but  ffom  m«nn- 

braiioQs  sheaths   of  the   (*entral  neivous   system,   or  from   the 

surronndhig  connective  tissue  of  the  peripheral  nerves,  or,  from 

^j^oent  organs. 

^  st^cond  category  of  affections  which  are  peculiar  to  the 
centi-;al  nervous  system  —  particidarl}^  the  biuin^are  dr^pend- 
^^^  xipon  disturbances  of  nutriti^m  in  tht*  nerve  substance, 
cau^iCdKi  by  sj-pIiUitic  dist?ase  of  the  nutrient  vessels.  (See  above, 
P*  ^18.)  A  diminution  of  tlie  calibre  of  the  internal  carotid, 
"^*'  rniddle  cerebral,  the  basilar,  and  other  arteries,  in  conse- 
qiieu^^^^  of  syphilitic  disease,  may  give  rise  to  grave  lesions  of  the 
hrai:n 

finally,  the  c&nneclhe  substance  of  the  central  organ  may 
^^becotne  the  seat  of  diffuse  or  circumscribed  sj^philitic  dis^.'ase 
^■w^^mata),  in  consequence  of  which,  the  ganglion  ct*lls  and 
^H  if^^^'e-hbres  undergo  secondary  lesions.  It  is  not  yet  decided 
^^L  iRii^etber  the  proliferation  of  cells  which  takes  place  has  its  start- 
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ing-point  on  the  neuroglia  or  in  the  connective  tissue  which 
surrounds  the  small  blood-vessels. 

Quite  recently  ^  changes  have  been  discovered  in  the  ganglia 
of  the  sympathetic^  which  are  analogous  to  the  changes  in  other 
organs :  hypertrophy  of  the  interstitial  connective  tissue  induces 
atrophy  of  the  nerve-fibres  and  ganglion  cells,  with  marked  pig- 
mentation and  colloid  degeneration. 

The  symptoms  which  are  dkectly  or  indirectly  caused  by  the 
action  of  sypliilis  upon  the  nervous  system  are  of  the  most  vari- 
ous description.  Among  them  may  be  mentioned :  irritative 
manifestations,  epileptic  attacks,  unilateral  convulsions  (which 
are  said,  by  Hughlings  Jackson,  to  be  pathognomonic  of  syph- 
ilis), fixed  pains  and  paralysis ;  furthermore,  symptoms  of  slowly 
increasing  pressure  within  the  cranium,  with  sudden  and  total 
cessation  of  the  function  of  important  portions  of  the  brain 
(apoplectic  attacks) — aphasia,  and  psychical  disturbances — ^may 
present  the  most  varied  pictures  of  disease,  and  it  is  often  only 
by  the  concomitant  symptoms,  the  history  of  the  case,  or  some- 
times by  the  result  of  antisyphilitic  treatment,  that  a  diagnosis 
is  reached.  It  is  especially  common  to  meet  with  paralysis  of 
the  muscles  of  the  eye  as  a  consequence  of  syphilis,  and  those 
muscles  are  particularly  liable  to  be  affected  which  are  supplied 
by  the  oculo-motorius ;  so  that  when  they  are  found  paralyzed 
it  is  always  well  to  think  of  syphilis. 

Diabetes  or  polyuria  may  also,  though  more  rarely,  be  due  to 
nerve  trouble,  originating  in  syphilis,  as  is  made  probable  by  the 
history  of  a  case  recently  reported  by  Mosler.' 

Syphilitic  affections  of  the  nervous  system  occur  mostly  dur- 
ing the  tertiary  period  of  the  disease ;  but  this  rule  is  not 
without  exceptions,  since  grave  nervous  symptoms  may  occur  at 
quite  an  early  period — in  the  stage  of  eruption,  even  ;  Foumier 
mentions  the  occurrence  of  facial  paralysis  as  early  as  this.  It 
is  more  frequent,  however,  to  meet  with  purely  functional  dis- 
orders at  this  time,  such  as  the  insomnia  that  is  so  common,  vari- 
ous forms  of  headache,  neuralgic  symptoms,  and  disturbances 
of  sensation — especially  analgesia,  which  occurs  very  frequently 

»  Peiroxc,  Vifchow's  Archiv,  B.  57, 1873,  p.  121. 
«  Virchow's  Archiv,  B.  58,  1873,  p.  51. 
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mong  women,  and  has  recently  been  very  fully  described  by 
'oumier. 

OBGAJTS  OP  THE  SPECIAL  SENSES, 

lie  Eye:  (7.  SchwH^g^,  Handb.  d,  spec  Aogcnheilk.,  2  Aufl.  Berlin,  1873.— Z. 
Mauthtitr  in  Zeml^  L  c,  p.  261  s.— p.  Graefe,  Deutsche  Elinik,  1858,  No,  3L 
—J.  IluUhimon^  A  din.  Memoir  on  certain  Diseases  of  tlie  Eje  and  Ear,  etc 
London,  1863. — Lubrekhf  Atlas  der  Ophthalmoakopie,  Berlin,  1803. — FaUhe- 
ria  Jakmslewa^  UeberKeratit  iuterst.  diff.  In.-Diaa.  Zurich,  1873.— Organ  of 
Hearing;  J.  Gruher,  Wien.  med.  Prease,  1870,  Nos,  1,  8,  6,  10.  Hmt  im  Arcliir 
f.  Derm.  n.  9yph.,  K  UL  p,  82. 

It  has  already  been  stated  that  the  sense  of  smell  may  be 
destroyed,  tlirough  ulcemtive  and  necrotic  processes  in  the  Basal 
cavitit?t3.  Syphilitic  processes  proceeding  from  the  base  of  the 
Bkull  or  from  tlie  cerebral  membranes  may  interfere  with  the 
fenctious  of  the  olfactory  neiTe  bj'  compression  or  by  extensioB 
of  the  morbid  process  to  the  nerve  itself. 

The  aEfections  of  the  eye  are  more  common  and  of  more 

importance. 

L     The  eyelids  participate  in  the  various  cutaneons  aflPections  of 

"syphilis,  and  may  even  be  the  seat  of  the  primary  lesion  under 

certain  circumstances.     Magawly  '  has  several  times  met  with  a 

thickening  of  the  palpebral  cartilages, ^a  lesion  which  is  prob- 

tbly  dii*3  to  syphilis, 
la  several  cases — in  one  of  hereditary  syphilis— there  were 
^11  iipon  the  conjunctiva  bulbi^  well-delined  tumefactions,  of 
a  somewhat  coppery  color,  which  extended  slightly  over  the 
^g^  of  the  cornea,  and  in  one  case  (France ")  were  accompanied 
^y^  tubercular  eruption  on  the  face.  Smee,  who  was  the  first 
to  report  cases  of  this  kind,  states  that  the  affection  can  be  cured 
^y  ^nti-syphilitic  treatment,  and  France  confirms  this  state- 
°^^*'Jt.  Similar  tumefactions  have  been  recently  described  by  von 
^*  ^-X'ker/  Estlander/  and  Hirschberg/ and  by  them  are  regarded 
^  gummy  tnmors. 

*  St  PetiiK  med,  Zeitaolir,  B.  XII.,  1807,  p.  219. 

'  auy'i  Ho«p.  Rep.,  III.  Ser.,  VaL  VTI.,  1861  (plate). 

'  Traits  thcor.  et  prat,  des  mal.  dee  Yeni,  T.  I.,  Ed.  II.     Paris,  1807^  p,  177. 

^  Monateblatt^r  1  Aiigenheilk, ,  B,  VXEI.,  1870,  p.  259. 

•  Cit.  b  J  Mauthmr. 
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Of  much  more  practical  value  is  an  affection  of  the 
which,  as  Hutchinson  has  shown^  is  almost  exclusively  found 
cases  of  hereditary  syphilis,  and  is  known  as  intt^rstttial  ^ 
parenchipnafous  Iieraiitis,  Tins  disease  develops  itself  in  p^ 
tients  with  hereditary  syphilis,  usually  at  the  time  of  the  secoiil 
dentition,  and  also  in  girls,  at  the  time  of  pnberty.  It  manif^s^ 
its<,*]f  gradually,  witli  photophobia  and  subconjunctival  injet^tion 
which  may  be  either  slight  or  very  intense,  and  a  diffuse  opacitjj 
advances  from  the  edges  towards  tiny  centre,  by  means  of  whici 
the  cornea  finally  becomes  of  a  uniform  milk-white  color  ;  wit  hi* 
the  diffuse  opacity  there  may  be  spots  of  a  still  whiter  appear 
ance.  Ulceration  never  occurs  in  the  coui*se  of  this  prooeak 
Gi-adnully  tlie  eomea  begins  to  clear  up,  proceeding  from  th* 
circumference  towards  tlie  centre  again  ;  though  from  fire  W 
seven  months,  or  perhaps  a  year,  may  elapse,  from  the  com 
mencement  of  the  affection,  before  the  cornea  becomes  quit* 
transparent  again  ;  or  cloudy  or  striped  opacities,  whose  appear 
ance  is  vt^ry  characteristic,  or  possibly  an  altered  cun'aturc  o: 
the  corm^a  may  permanently  remain.  Now  and  them  fluctua- 
tions  occur  in  the  course  of  the  affection,  and  sometimes  relapsesu 

When  the  duration  of  the  process  is  prolonged,  it  is  assoc^ 
atcd  Avitli  iriti.i,  in  the  form  cither  of  an  iriiib*  serosa  or  of  an 
adhf\S'Ire  Irifls,  with  implication  of  the  ciliary  body  and  choroid. 

It  is  extremly  i-are  to  meet  with  this  affection  of  the  cornea  in 
acquired  syphilis  (Jakowlewa).  Both  eyes  ai-e  usually  affected 
— not,  however,  at  the  same  time,  but  in  succession.  The  pres- 
ence either  of  this  disease  of  the  coniea  or  of  evidences  of  its 
previous  existence,  is  sufficient  to  arouse  at  least  a  suspicion  ci. 
hen»ditary  syphilis,  and  for  this  reason  the  affection  is  of  greaC 
im])rjrtiinee  in  a  diagnostic  point  of  view. 

Irids  belongs   to  tlie  more  frequent  complications  of  the 
secondary  period,  and  usually  makes  its  appearance  while  the 
exnnthem  is  still  prespjit.     It  occurs  eiMier  in  the  usual  adl 
form,  with  intense  subconjunctival  injection,  great  photoph 
sharp  supmorbital  pain,  contmction  or  distortion  of  the  ' 
and  punctate  deposits— chiefly  upon  the  inferior  half  of  tlu 
terior  surface  of  the  cornea  ;  or  else  in  tlu?  form  of  a  yellow 
red  papule,  from  the  size  of  a  pin^s  head  to  that  of  a  pea,  wh 
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jg  usurm^lly  situated  at  the  niargln  of  the  pupil,  and  consists,  as 
'ghowii  Ijy  Graefe  and  Colberg/  of  a  circumscribed  proliferation 
Qf  ceUiSf- — in  short,  represents  a  small  syphiloma.  In  conjunction 
^fli  tlxis,  the  usual  symptoms  of  mtis,  and  often  liypopion,  are 
pres<*nt  *  This  form,  which  is  more  usually  confined  to  one  eye 
^ban  tlxe  former  variety,  generally  occurs  at  a  somewhat  later 
stag**  c>iE  syphilis,  and  is  found  in  conjunction  with  very  well- 
inarV"^^  papular  or  ulcei'a.ted  forms  of  the  ciitaneotis  eruption* 
^"\ie^  iritis  occurs  in  the  later  stages  of  syphilis — seveixil  or 
^eu  ^"tiany  years  after  the  infection— it  is  not  generally  the 
first  SLttack  of  the  affection,  but  a  recurrent  one,  to  wliich  the 
ByB^^cliife  left  from  the  previous  attack,  which  was,  perhaps, 
attended  by  insignificant  symptoms,  render  the  iris  peculiarly 
liable.  An  affection  of  the  ciliary  body  and  the  choroid  may 
accompany  the  iritis,  or,  in  consequence  of  synechife  or  total 
^f'liisiun  of  the  pupil,  secondary  changes  may  occur,  at  a  later 
P^^'Jocl,  in  the  deeper  portions  of  the  eye. 

Ji'itis  is  of  rare  occurrence  in  hereditary  syphilis ;  but,  as 
^^^'ivnce,  Hutchinson,  and  others  have  shown,  it  may  occur, 
^^*^<^idently  with  an  exanthema  in  either  of  the  two  forms 
**^seiibed  above. 

TTie  rhoroid  may  be  affected  independently  of  iritis,  and  the 

—^mmation  may  be  either  acute  or  chronic  ;  nevertheless,  there 

IS  Hcd  anatonucal  form  %vhich  may  be  said  to  occur  exclusively 

^    ^Jphilis— that  is,  there  is  nothing  which   may  be  termed 

P^*^l"i.ognomonic   of  the  syphilitic   choroiditis.     Von  Graefe  has 

aeso^ilnxl,  under  tlie  term  choroiditis  di\ssem  hiata^  a  form  of 

*^"*^inmation  which  frequently  occurs  in  sypliilis,  and  is  marked 

"y  tlie  occurrence  of  numerous,  yevy  small,  white,  roundish  de- 

P*^^its  of  exudation,  witli  red  borders,  which  are  scattered  over 

tile    c^horoid,  but  are  chiefly  accumulated  about  the  posterior  pole 

^*  tY-ie  bulb,  though  they  occur  also  in  the  neighborhood  of  the 

^^^^tor,  with  the  retinal  vessels  coursing  over  them,  unchangc^d. 

^^^^s^  punctate  deposits  may  either  entirely  disappear,  or  atro- 

paxci  conditions  may  develop  in  the  choroidal  pigment,  leaving 

ftTvv^]I  spots,  devoid  of  pigment  and  surrounded  by  a  black  bor- 


fell 


»  AreMv  f.  Ophtk,  B.  Vni.  p.  288. 
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der,  which  remain  permanently.  The  subconjunctival  injection, 
which  was  alluded  to  above,  is  often  present  only  in  slight 
degree.  Opacities  in  the  vitreous  humor  occur  here  as  in  every 
choroiditis.  The  derangements  of  vision,  to  which  these  pro- 
cesses give  rise,  will  vary  in  accordance  with  their  seat,  extent, 
and  the  duration  of  the  changes. 

These  different  choroidal  affections,  like  the  iritis,  belong  to 
the  secondary  period  of  syphilis. 

A  growth  of  cells,  which  was  supposed  to  be  gummous  in  its 
character,  was  described  by  von  Hippel  *  as  having  been  found 
in  the  choroidal  and  sclerotic  coats,  as  well  as  in  the  ciliary 
body,  and,  encroaching  upon  the  retina,  in  a  bulb  which  had 
become  atrophied  in  consequence  of  irido-choroiditis. 

The  retina  is  also,  sometimes,  independently  attacked  in  sec- 
ondary syphilis ;  the  patient  complains  of  a  gradual  diminu- 
tion of  the  power  of  vision,  moderate  photophobia,  and  various 
other  subjective  symptoms,  and,  upon  examination  with  the 
ophthalmoscope,  the  fundus  looks  as  though  it  were  veiled,  this 
appearance  being  due  to  an  infiltration  of  the  retina.  The 
boundary  of  the  papilla  is  indistinct,  and  the  papilla  itself  is 
more  or  less  reddened  ;  the  veins  are  often  congested,  and  some- 
times, also,  there  are  hemorrhages.  This  affection  usually 
attacks  both  eyes  at  the  same  time,  and  is  quite  chronic  in  its 
course ;  but  if  appropriate  treatment  is  employed  at  an  early 
stage,  the  vision  may  be  perfectly  restored. 

Von  Graefe'  has  described  an  affection  of  the  retina,  which  is 
probably  due  to  syphilis,  under  the  name  of  ''  central  recurring 
retinitis y  In  this  affection  slight  exudations  occur  at  the 
macula  lutea,  which  rapidly  disappear  again,  and  this  appear- 
ance and  disappearance  may  be  repeated  several  times. 

A  form  of  retinitis  pigmentosa  has  recently  been  described 
which  is  attributed  to  hereditary  syphilis  (Swanzy,  Galezowski, 
and  other  authors).*    Tliis  affection,  according  to  Hutchinson,*  is 

»  Archiv  f.  Opth.,  B.  XII.,  1867,  p.  55. 
«  Archiv  f.  Ophth.,  B.  XII.,  p.  211. 

'  Compare  Jahresber.  iiber  d.  Fortsch,  im  Gebiete  der  Ophthalm.  von  A,  Nagd,  B. 
II.,  1873,  pp.  295,299. 

♦  R.  Svcanzy,  Dublin  Quarterly  Journal,  Vol.  LI.,  1861,  p.  294. 
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characterized  by  its  rapid  development,  the  early  occurrence  of 
amaurosis,  want  of  symmetry — both  eyes  not  being  affected — the 
ronndish  form  and  irregular  arrangement  of  the  pigment  spots, 
wMch  are  generally  situated  in  the  intervals  between  the  larger 
vessels,  and  by  the  implication  of  the  choroid. 

The  retina  may  also  be  affected,  secondarily,  in  affections  of 
tlxe  optic  nerve,  which  are  due  to  syphilitic  changes  taking  place 
in  the  osseous  or  membranous  envelopes,  or  in  the  substance  of 
tlie  brain.  Atrophy  of  the  optic  nerve  and  retina  then  takes 
place,  giving  rise  to  a  progressive  diminution  of  central  vision, 
wT.th  defects  at  various  points  in  the  field  of  vision.  It  should 
also  be  stated  here  that  in  some  cases  the  ophthalmoscopic 
appearances  of  engorged  papilla  may  exist  for  a  long  time  with- 
out any  considerable  impairment  of  vision  (Hughlings  Jackson). 

The  optic  nerve  has  been  found  several  times  affected  in  a 

specific  way  in  consequence  of  gummy  growths  in  the  neighbor- 

hiood,  encroaching  upon  its  sheath,  or  involving  the  substance  of 

tlie  nerve  (Dixon  *).     Homer '  describes  a  case  of  neuritis  with 

enormous  thickening,  in  a  man,  aged  forty-three  years,  who  was 

Bxiffering  from  various  other  syphilitic  symptoms,  and  within 

three  weeks    became    totally  blind,   and   died  with    paralytic 

symptoms.     The  ophthalmoscope  showed  the  papilla3  to  be  of 

a  cloudy  white  appearance,  the  veins  distended  and  tortuous, 

together  with  a  slight  amount  of  extravasation  at  the  border  of 

the  optic  nerve.    At  the  autopsy,  in  addition  to  the  changes  in 

tie  nerve,  numerous  encephalitic  deposits  were  found,  and  the 

liver  contained  a  quantity  of  partially  degenerated  syphilitic 

tubercles. 

OBGAN  OF  HEARING. 

In  the  account  of  the  syphilitic  affections  of  thei  pharjmx  it 
^s  observed  that  it  was  not  uncommon  for  them  to  cause  a 
teniporary  or  permanent  occlusion  of  the  orifices  of  the  Eusta- 
chian tubes.  This  is  the  starting-point  for  catarrh  of  the  tym- 
P^nunij  and  a  frequent  cause  of  deafness  and  tinnitus  aurium. 


1  Med.  Times  and  Oaz.,  23,  X.,  1858. 
>  Jahzeiber.  v.  A  Nagd,  B.  IL  p.  815. 
VOL.  m— 16 
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which  are  apt  to  occur  in  the  course  of  syphilis.  Such  a  catarrh 
of  the  middle  ear  may  have  the  same  issues  as  those  due  to 
other  causes,  and  lead  to  perforation  of  the  membrana  tympani, 
purulent  infiltration  of  the  cells  of  the  mastoid  process,  ete. 
These  conditions  are  especially  apt  to  occur  in  consequence  of 
hereditary  syphilis  ;  but  Hutchinson  has  observed  some  cases  of 
deafness  in  which  the  history  did  not  point  to  the  occurrence  of 
catanah  of  the  middle  ear,  and,  upon  examination,  the  mem- 
brane and  Eustachian  tubes  were  found  in  a  normal  condition. 
In  cases  of  this  character,  the  disturbance,  to  which  deafness 
is  due,  must  be  more  deeply  seated,  either  in  the  labyrinth  or  in 
the  auditory  nerve.  More  accurate  investigation  with  regard  to 
this  subject  is  needed  ;  but  Rayer  *  has  observed  a  case  of  deaf- 
ness on  the  right  side  wliich  was  due  to  a  tumor  of  the  size  of  a 
pigeon's  egg,  upon  the  upper  side  of  the  petrous  portion  of  the 
tempoi-al  bone,  which  pressed  upon  the  auditory  nerve,  and 
which  was  probably  syphilitic  in  character. 

Deafness  may  be  caused  by  syphilitic  affections  of  the  ex- 
ternal auditory  meatus^  in  which  moist  papules  sometimes 
develop ;  or  syphilitic  enlargements  proceeding  from  the  .i)eri- 
chondrium  of  the  cartilage  of  the  ear  may  cause  a  greater  or  less 
obstruction  of  the  canal.  Hyperostoses,  in  consequence  of 
syphilis,  have  also  been  observed,  both  in  the  osseous  meatus 
and  in  the  bony  portions  of  the  Eustachian  tube. 
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Itayer,  TraitG  des  malad.  des  reins.  Paris,  1840,  t.  IL — Ylrclww^  Archiv,  R  XV.  t>- 
314. — Biirdc,  De  sypliil.  renum  affectionibus.  Diss,  inaug.  Berlin,  1863. — A.  Bee^^ 
Die  P:inj^cweidesyi)bilis.  Tubingen,  1867,  p.  27  s.,  p.  71,  p.  161  8. — Oupl^  Ess^»- 
sur  Talbuniinurie  syph.  TliJise  de  Paris,  1867. —  TT.  Moxon,  Guy's  Hosp.  Rep^— 
Ser.  III.,  Vol.  13,  1868,  p.  329. 

Until  within  the  last  ten  years  nothing  was  known  of  tni^^ 
syphilitic  processes  in  the  kidney.  Their  occurrence  liad  bee^^ 
suspected,  and  it  had  also  been  ascertained  that  albuminuria^ 
was  not  a  rare  complication  in  the  later  stages  of  sjrphilis  ;  ba  ^ 

*  Mentioned  by  Oroa  and  Laiicereaux^  L  c,  p.  381. 
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the  only  pathological  change  which  was  known  to  occur,  and 
which  was  suflScient  to  account  for  the  phenomenon,  was  amyloid 
degeneration.  But  we  have  since  learned  that  the  kidneys  are 
liable  to  the  diffuse  infiltration  as  well  as  to  the  development  of 
gummy  tumors.  The  gummata  which  were  seen  in  the  few 
cases  described  by  Tiingel,  Comil,  and  Lancereaux  were  only 
about  as  large  as  peas.  Beer  met  with  tumors  of  the  same 
kind,  but  still  smaller  in  size,  and  to  him  we  are  indebted  for 
our  knowledge  of  the  diffuse  interstitial  proliferation  of 
cells,  which  is  usually  connected  with  amyloid  changes  of  the 
vessels  and  fatty  degeneration  of  the  parenchyma  of  the  kidney. 
This  interstitial  growth  of  cells  leads  to  cicatricial  contractions, 
and  it  is  often  in  these  that  the  miliary  syphilitic  tubercles  are 
found. 

These  changes,  however,  are  not  in  themselves  characteristic 
of  syphilis ;  in  case  we  have  to  do  with  gummy  tumors,  it  is 
necessary  to  have  recourse  to  concomitant  symptoms  in  order 
to  exclude  tubercle,  and  if  with  diffuse  infiltration,  we  must 
eliminate  other  conditions,  such  as  variola  and  typhus,  which 
might  produce  similar  effects,  before  we  are  justified  in  pro- 
nouncing the  changes  syphilitic.     Moreover,  the  discovery  of 
unquestionably  syphilitic  affections  in  other  organs — the  liver, 
testicle,  or  bones — will  assist  in  determining  the  diagnosis. 

Albuminuria^  either  with  or  without  dropsical  swellings, 
occurs  not  infrequently  in  connection  with  affections  of  bones 
and  joints.  I  had  a  case  of  this  kind  under  observation  for 
several  years,  and  during  that  period,  at  various  times,  the  urine 
^s  perfectly  free  from  albumen. 

A.  E,  a  laborer's  wife,  aged  twenty-eight  years,  who  gave  no  history  of  heredi- 
^7  or  acquired  syphilis,  in  May  of  1867,  came  under  my  care  at  the  German  Hos- 
pital in  London.  She  was  pale  and  cachectic  in  appearance,  with  a  large  serpigi- 
nona  ulcer  upon  the  ear  and  temple,  which  had  partially  healed,  swellings  of  the  knee, 
^Idow,  and  right  shoulder  joints,  and  oedema  of  both  inferior  extremities.  In  conse- 
quence of  this  condition  of  the  legs  she  had  for  two  years  been  deprived  of  their 
^^  The  urine  was  found  upon  examination  to  be  heavily  loaded  with  albumen, 
^^der  the  use  of  the  iodide  of  potassium  the  condition  of  the  patient  improved 
^*t^  extraordinary  rapidity ;  not  only  did  the  sweUings  of  the  joints  and  the 
^opgy  vanish,  but  the  appearance  of  the  patient  became  that  of  perfect  health,  and 
^e  menses,  which  had  been  absent  for  some  months,  reappeared.    In  January,  1868, 
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aUhougb  she  was  pregnant,  there  was  but  a  trace  of  albumen  in  tbe  mine,   Tbi 
child,  wliicli  WI19  bora  on  the  30th  of  May,  waa  perfectly  liealthy  and  oonnillj 
developed,  although  the  mother  still  had  a  Bmall  spot  of  ulceration  upon  the  hctd, 
and  suffered  from  an  enlargement  of  the  joints  from  time  to  time.     On  the  iTtk  of 
July  and  on  the  9th  of  August,  and  again  on  the  26th  of  Octolwr,  the  mine  wii  fret 
from  albumen,  and  the  woman  appeared  healthy.     I  lost  isight  of  her  from  thisdaii 
until  July,  1660,  when  a  marked  enlargemoiit  on  the  right  tibia,  and  swelling  of  tl»j 
light  elbow  joint  led  her  to  seek  relief  at  the  Hospital.     The  ulcer  on  the 
was  found  to  be  entirely  healed,  but  the  urine  was  again  very  rich  in  albvncft' 
Under  the  influence  of  the  iodide  of  potassium  the  amount  of  albumen  considerahlj 
diminished ;   but  whether  this  influence  was  permaneut  or  not,  could  not  be  wcff- 
tained,  since,  on  account  of  the  distance  she  was  obliged  to  come,  her  atteodanrcit 
the  Hospital  was  very  irregular.     In  the  early  part  of  the  year  1871  she  lay  ia  tk 
London  Hospital,  suffering  f rtim  severe  pain  in  the  bones  of  the  legs.     When  I  lii 
saw  her,  on  the  21st  of  March,  1871,  her  appearance  was  very  good,  but  tbe  anm, 
wliieh  was  light- colored,  contained  a  large  amount  of  albumen. 

Preseott  Tie  wet  t '  relates  the  case  of  a  man,  with  a  depresioD 
of  the  skull,  who  suffered  also  from  albimiiniuia,  but  was  cared 
by  the  iodide  of  iron,  aud  Beer  ^  rei)ort9  a  Bimilar  result  foUof- 
ing  the  use  of  the  iodide  of  potassium.  Mr,  Bmdley  *  reports'* 
case  of  hereditary  syphilis  in  a  child,  four  moBtha  old,  wliotai  j 
a  papulo-sqiiamous  syphilitic  eruption  and  unirersal  drop^< 
together  with  albumen  and  a  quantity  of  cylindrical  epithelii 
in  the  urine  ;  in  this  case  a  cure  was  effected,  both  of  the  ' 
tion  and  of  the  I'enal  disease,  in  the  course  of  about  three  wed*! 
by  the  use  of  liydi-arg,  c.  creta.  BmdJey  expressly  states  tltf 
in  tliis  case  tliero  was  no  possibility  of  there  having  beensBj 
infiH'tion  from  scarlatina.  In  addition  to  this,  the  same  obseivef 
states  tlxat  out  of  twenty  cases  of  hereditary  syphilis  in  Ts]i^ 
he  examined  the  urine,  in  two  of  them  he  found  albumen. 

No  affection  which  can  be  attributed  to  syphilis  has  asyp* 
been  observed  in  tlie  peltjis  of  the  kidney,  the  nrefers,  or  dw 
bladder.    Ulcerations  in  the  urethra  ai'e  associated  with  ceit^^ 
processes  which  take  place  upon  the  genitals,  and  thej 
tain  much  of  tener  to  chancre  than  to  syphilis. 


'  Preiiid.  Address,  TrauB.  Clin.  Soc,  VdL  VI. ,  1878- 
'  Brit.  Med.  Jour.,  1871,  Vol  L  p.  117, 
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testicles:  AHrtic,  1.  c,  p.  192. — Benj.  BeU,  Treatise  on  gonorrha?a  vinil.  and  lues 
vener.  Edinbui^h,  1793,  VoL  L  p,  285  ;  VoL  H,  p.  103.— ^#^^^5^  Cooper,  Bia 
of  the  Testis.  London,  1835. — EicoTd.,  Clin,  iconogr. — J.  JIamilimi,  Essay  on 
Syph.  Sarco€ele.  Dublinj  1840. —  Vklal  (de  Cassis),  Du  Barcoc,  sypli.,  M6m.  do 
la  Soc.  de  Cliirnrg.,  1851  ct  56.— l7rcAt^i«,  AjtMv,  B.  XV.  p*  263  ^  Geschw., 
R  n.  p.  43L— i)<?  Merk,  Fungus  of  tlie  Testicle  in  Sypli.  lancet,  1850,  :March 
19.—^.  F.  W€4f,  Dublin  Quart.  Journ.,  1859,  Nov.,  p.  li2S.—leiPhi,  Stud,  uber 
d.  Hoden,  Deutsche  Klinik,  1801,  No.  31.— .9-  WilM  Trans.  Patb.  80c,,  VoL 
VOL,  1858,  p.  240;  Vol.  X,  1860,  p.  210;  Vol.  XII,  1861,  p.  216,  Guy's 
Hosp.  Rep.,  L  c,  p.  55.— £'.  Canfon,  Trans.  Path.  Soc,  Vol.  XIII.,  1802,  p. 
im,—8,Will^,  IbitL,  Vol.  XVL,  1805,  p.  189.  (Etiliirgt'mijnt  of  both  Testicles 
in  a  five  montlia'  old  Child  suffering  from  Congtjutal  Syphilis). — IJfthtr, 
Deutsche^  Arcliiv  1  klin.  ^lefl.  B.  VI,,  1869,  p.  104.  (Anat.  Untcrs.  v.  Zai- 
her.) — Ovaries:  J^irhef.^  TraitG  d'anat.  cbimrg.  Paris,  18.17,  p.  573.  {Lancermux^ 
L  c,  p.  221*. ) — Lec^ehe^  Gaz.  mC»d.  dc  Paris,  p.  743.  {Fjiii^ereaux,  ibid.)— Mam- 
mary Glands  r  Yvaren^  l.  a,  p.  435. —  Vtrcho^^^  Gcschw.,  B.  IL  p.  436. — 
Bamig^  Archiv  f.  GynaekoL,  B.  II.,  1871,  p.  350. — Lancereaux^  L  c.^  p.  156. 

The  Testicles.— Owing  to  the  confusion  wliich  existed  until 

he  latter    part  of    the  last  century,   conceraiug  the  relation 

ffeen  ej^jjhills  and  uretlmil  blcnnorrhcea,  all  swellings  of  the 

iticle  of  veoereal  origin  were  formerly  classed  together.     As- 

ttc,  indeed,  divided  them  into  two  classes,  placing  in  one  tliose 

03  of  inflammation  of  the.  testicle  wliich  were  acute  and  Av^'re 

dated  with  gonorrha^a,  and  in  the  otlier  tliosn  wliich  were  of 

^niore  subacute^  character  and  were  not  associatrd  witli  gonor- 

t;  bat  Bell  lirst  made  the  distinction  perfectly  clear  and 

^tive. 

In  the  blpnnon'haic  affection  it  is  the  epididymis  that  is 
'^^'^led,  the  trouble  being  doe  to  an  extension  of  the  intlamraa- 
P^a  along  the  spermatic  duct  and  into  the  tubules  of  the  epidi- 
^is,  accompanied  by  an  exudation  into  the  tunica  vaginalis  ; 
^mle  the  testis  remains  intact.  When,  however,  the  allection  is 
<^^  a  syphilitic  nature  (sarcocele  syphil,)?  the  testis  becomes  the 
^t  of  the  disease,  which  may  make  its  appearance  either  as  a 
*i^f>le  indurated  interstitial  gi-owth,  or  in  the  form  of  tuber- 
cular caseous  deposits  (gummy  tumors).      As  in  other  organs 
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which  are  covered  by  serous  membranes,  the  tunica  vaginalis 
becomes  involved  in  the  process  (vaginalitis),  giving  rise  to 
adhesions  or  complete  occlusion  of  the  sac. 

The  cell-growth  upon  which  these  affections  depend  com- 
mences in  the  fibrous  capsule  and  in  the  septa  of  the  testis, 
beginning  usually  at  the  periphery,  and  advancing  into  the  rete 
testis.  Dense,  bluish-white  bands  of  fibrous  connective  tis- 
sue gradually  develop,  and  between  them  the  seminal  tubules 
become  atrophied.  According  to  the  location  and  extent  of  the 
process,  either  a  uniform  contraction  of  the  testicle  will  be  left, 
or  irregular  constrictions,  with  various  alterations  in  the  form, 
may  remain. 

In  the  other  variety,  yellowish- white,  dry  tubercles,  varying 
from  the  size  of  a  millet  seed  to  that  of  a  cherry,  are  found  in 
the  midst  of  fibrous  tissue — either  infiltrated  tlirough  it,  or  the 
tissues  fonn  a  sort  of  capsule  about  them.  In  the  later  stages 
this  yellowish-white  substance,  as  in  the  similar  tubercles  in 
other  organs,  consists  of  an  amorphous  or  fine  felt-like  mass,  con- 
taining minute  fat  granules  or  the  more  or  less  recognizable  rem- 
nants of  disintegrated  cells.  Towards  the  periphery  of  the 
tubercle  large  fat  globules  occur,  and  stiU  further  outward  we 
meet  with  fibrous  or  still  vascular  connective  tissue,  which  con- 
tains numerous  cells  embedded  in  it.  Virchow  (whose  descrip- 
tion we  follow  mainly)  found  in  one  case  also  crystals  of 
cholestearin  within  the  cheesy  tubercle. 

There  is  no  positive  evidence  as  yet  that  gummy  tubercles 
may  soften,  gradually  penetrate  the  tunica  vaginalis,  and  then, 
like  subcutaneous  gummata,  break  externally.    It  is  well  knowix 
that  perforations  followed  by  ulceration  do  take  place,  but  the 
mode  in  which  they  occur  may  differ  from  the  above.     As  in  » 
case  described  by  Huber,  the  ulcerative  process  may  begin  upoiB 
the  skin,  having  been  excited  there  in  consequence  of  pressure 
or  friction  of  the  parts ;   the  ulceration  extending  into  the  tes- 
ticle, the  latter  becomes  prolapsed,  and  a  granulating   fungu^ 
growth  is  formed. 

Sypliilitic  sarcocele  occurs  at  a  late  stage  of  acquired  syph,  - 
ills ;  it  is  very  rarely  seen  as  a  symptom  of  inherited  disease.  E^ 
is  apt  to  be  associated  with  gammons  affections  of  the  boners 
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and  tubercular  or  ulcerative  diseases  of  the  skin.    In  none  of  the 
cases  of  this  affection  reported  by  Zeissl  did  it  make  its  appear- 
ance in  less  than  ten  months  after  the  first  syphilitic  symp- 
toms, and,  as  a  rule,  many  years  had  intervened.     Fi-equently 
it  is  impossible  to  detennine  just  when  the  trouble  in  the  tes- 
tide  b^ns,  since  the  progress  of  the  affection  is  slow,  com- 
fliencing  with  very  slight  symptoms,  and  the  patient  only  be- 
comes aware  of  it  after  a  considerable  swelling  has  taken  place. 
It  occasions  very  little  pain,  the  tumor  is  but  slightly  sensi- 
tive on  pressure,  and,  in  this  respect,  it  differs  very  essentially 
from  the  blennorrhagic  epididymitis,  which  is  generally  exceed- 
ingly painful.    The  swelling  and  hardness  of  a  syphilitic  tes- 
ticle may  be  very  marked,  but  if  the  appropriate  treatment 
is  promptly  resorted  to,  they  recede  pretty  rapidly.     But  in- 
asmuch as  the  condition  has  usually  existed  for  a  considerable 
time  before  medical  aid  is  sought,  the  result  of  treatment  is  not 
^^^^ys  so  rapid,  and  in  case  the  stage  of  cicatricial  contraction 
h^^  already  been  reached,  the  effect  of  remedies  is  often  only 
PB.a-tial.    When  left  to  itself,  the  course  of  the  affection  is  very 
P^^xiitracted ;  a  pretty  marked  swelling  remains  stationary  for  a 
loxig  time,  or  gradually  gives  place  to  contraction  and  deformity. 
Usually  but  one  testicle  is  affected,  and  if  the  second  becomes 
involved,  it  is  not  until  the  disease  has  been  present  for  some 
ttnie   in   the  other;    sometimes,   however,   both    are    attacked 
together  at  the  same  time.     When  both  glands  are  thus  affected, 
*l^e  functional  derangements  are  of  a  serious  nature,  since  com- 
plete aspermia  and  permanent  impotence  may  be  the  result ; 
^liile  if  but  one  testicle  is  involved,  the  procreative  function 
'^xnains  intact.    According  to  Lewin,  in  cases  of  partial  fibrous 
^^iXihitis,  there  is  sometimes  an  absence  of  spermatozoids  in  the 
testicles. 

Blennorrhagic  epididymitis  can  scarcely  be  confounded  with 
^yT)hilitic  sarcocele  ;  at  least  so  long  as  it  is  in  the  acute  stage, 
•■-^ciiubt  may  more  readily  arise  when  a  blennorrhagic  affection  has 
^^^t  behind  it  an  induration  ;  but  when  this  is  the  case,  the  head 
^^  the  epididymis  is  the  part  implicated,  while  the  syphilitic 
^^^^uration  affects  the  testis.  Affections  of  the  testicle  of  a 
^^^l)erculous  nature,  also,  as  a  rule,  originate  in  the  epididymis. 
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the  process,  according  to  Virchow/  Btai-ting  from  the  waUs  of 
the  vas  deferens.  These  are  further  distingiiishrd  from  syiM- 
itic  affections,  by  the  gradual  softeniog,  Buppiiratiou,  and  forma- 
tion of  fistulfe.  Gummata  of  the  testide  have  often  a  giyat 
resemblance  anatomically  to  tuberculous  deposits,  but  the  latt© 
are  mora  finable  and  can  be  more  readily  sepamted  from  the 
neighboring  tissues,  and  moreover,  m  tuberculosis  of  the  testicle 
uiillary^  gray,  and  yellow  tubercles  are  met  with.  Cancercas 
or  Barcomatous  growths  In  the  tissues  of  the  testicle  are  dis^] 
tinguished  from  processes  of  syphilitic  origin  by  their  rapM 
growth,  the  irregular  alterations  in  form  which  they  ocx^atiioD^  ly 
their  painfulnesSj  and  by  the  fact  that  cancer  never  attacks  both 
testicles.  Cancerous  disease  gi^dually  causes  ulceration,  giring 
rise,  then,  to  the  condition  known  as  fungus  testis  malignus. 

With  the  excejjtion  of  a  case  of  gummous  growth  in  the  M 
dtferens^  described  by  Verneuil,'  syphilitic  affections  of  tie 
other  portions  of  the  internal  male  genital  apparatus  liave  Eerei 
been  obser\'ed.  ^\"ith  regard  to  the  txtenial  yenitals^  we  stiooli 
mentiujj  a  partial  indumtion  of  tlmearporacavernosaj  acondilioii 
which  has  been  described  by  ZeissL*  It  is  probably  due  toft 
process  of  the  same  nature  as  tlie  diffuse  S3"philitic  orchitis,  anl 
lead.s  to  changes  in  the  form  of  the  organ  which  are  particu- 
larly noticealile  wlien  it  is  in  a  state  of  erection. 

13ut  few  changes  have  been  noticed  in  the  female  genitals 
which  can  with  certainty  be  referred  to  syphUis,  excepting  the 
primary  and  secondaiy  affections  of    the  vulva  and  neck  d 
the  uterus.     Inasmucli  as  fibrous  degeneration  of  the  ovaries, 
especially  in  advanced  life,  is  so  comnioiily  met  with,  cicatricial 
changes  in  these  organs  ("an  only  be  regarded  as  the  result  of 
sypliilis  when  there  are  otlier  cheumstances  present  wliich  point 
to  the  disease — as,  for  instance,  in  youthfid  persons,  who  bear 
decided  evidences  of  syphilis  elsewhere.     Such  changes  have 
been  di^scribed  liy  Riehet,  and  a  case  of  gummous  ovaritis,  v 
is  perfectly  analogous  to  the  similar  affection  of  the  test 
is  figured  by  Lancereaux, 

^  GcBchwiilate,  B.  II.  p.  682  a, 

•  Cit  by  LaiiccrmuZy  L  c,  p.  228. 

«L,  c,  p.  2-iS.  -.™_ 
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A  few  mstances  of  imperfect  sexual  developmeiit  which  have 
been  noted  (Hutchinson,  Lancereaux)  *  render  it  extremely  prob- 
able th:it  ovaritis,  resalting  in  atrophy  of  the  organ,  may  occur 
in  early  youth  in  consequence  of  cougenitai  sjrjihilis. 

Gummy  tumors  have  been  found  in  the  FaUoinan  tubes  by 

Bouchard  and  Lt?pine,*  but  whether  they  occur  also  in  the  uterus 

or  not,  lias  never  been  ascertained.     Gummata,  having  all  the 

chMacttTistics  of  the  gummy  tumors  in  the  submucous  ooouec- 

tive  tissuej  are  not  infrequently  met  with  upon  the  external 

gm'dah.      Sometimes,  vfhen  they  ulcerate,  they  become  very 

similar  in  appearance  to  soft  chancres  or  phagedenic  primary 

fifpliilitic  sores;   but  confusion  will  usually  be  avoid<'d  through 

the  presence  of  other  symptoms  of  tertiary  s}'^hilis  in  the  skin 

or  bones,  or  the  scars  of  such  as  have  previously  existed. 

Tlw/u/ieiional  disturbances  of  the  sexual  system,  which  are 
met  with  in  syphilis  in  women,  are  partly  dependent  upon  the 
anftmia  caused  by  the  disease  ;  but  they  may  also  be,  in  part, 
due  to  certain  unrecognized  changes  in  the   structure  of  the 
MUCOUS  membrane,  or  substance  of  the  uterus,  or  to  disease  of 
tlie  ovaries.     IiTegularities  in  the  menstrual   function,    of  all 
pades^from   complete  amenorrhcea  to  profuse  metrorrhagia — 
,     together  wTth  fluor  albus,  may  occur  in  consequence  of  these 
I     various  conditions  ;  but  frequently  sy[)hilis  runs  its  course  with 
no  disturbance  of  menstruation.     Tiie  capacity  for  concejition 
MlDaj- bt;  impaired  on  account  of  certain  conditions  arising  in  the 
Hpourse  of  the  disease,  but  in  the  majority  of  cases  it  n^uiains 
■fficianged.    Pregnancy,  however,  is  frequently  not  continued  to 
0^  narmal  term ;  ahortion  and  premature  delimry  are  amonff 
He  most  common  effects  of  syphilis.     But  their  causes  are  not 
always  to  be  sought  in  the  maternal  organism  ;  the  abortion  may 
be  due  to  a  diseased  foetus,  which  owes  its  disease  to  a  syphi- 
litic father.    (See  above,  p.  53.) 

Gummy  tumors  have  been  demonstrated  in  the  mammary 
jLAXD.s  beyond  a  doubt.  Yerneuil  has  described  a  tumor  of 
his  kind  in  the  breast  of  a  man,  and  Heimig  found  them  in  the 


>  L.  a,  p.  830. 

^  Qaz.  mtd.  de  Foru,  1866,  p.  756  {Lanoereceuss), 
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female  breast.     Id  addition  to  these,  there  are  namerons  imports 
of  cases  in  which  tumors  of  the  mammary  gland  have  bm 
absorbed  in  conaecLuence  of  anti-syphOitic  treatment.    (YTappn, 
Maisonnenvej  Richet,  Lancereaux.)     The  last-named  obst^rrer 
alludes  also  to  a  diffuse  swelling  of  this  gland  which  he  obserrrf 
in  connection  with  Ambrosoli,  and  which  disappeared  imd^f 
treatment  with  iodine.     Moreover,  Hennig'  states  that  cIiioip«3 
in  the  mammary  glands  sometimes  take  place  in  childi^B  wti 
hereditaiy  syphilis- 

>  Tagbl  cL  Nttturfoiwliervaisamml.  za  Leipzig,  1872,  p.  SOL 


HEKEDITARY  SYPHILIS. 


When  syphilis  is  transmitted   from    parent   to   offspring, 

Trhether  from  a  syphilitic  father,  or  from  a  syphilitic  mother 

during  gestation,  the  disease  manifests  itself  in  various  ways. 

The  foetus  may  either  become  diseased  at  an  eariy  stage  of  its 

development,  in  consequence  of  which  it  dies  and  abortion  takes 

place ;  or  it  may  be  born  alive  prematurely ;  or  be  still-born  at 

full  term  ;  or,  finally,  the  pregnancy  may  go  on  normally  to  full 

term,  and  the  child  at  birth  appear  perfectly  healthy,  but  some 

time  afterwards  give  evidences  of  its  constitutional  taint.     In 

Many  cases — especially  in  such  as  belong  under  the  first  three 

^^-t^ories — ^the  placenta  is  found  diseased,  and  we  proceed  next 

*o  speak  of  the  syphilitic  affections  of  the  placenta. 

Syphilis  of  the  Placenta. 

^-  Ti^It*  (Observation  made  by  WilJchison  King),  Guy's  Hosp.,  Rep.  1.  c. — VirchmOf 
Geschw.,  B.  11.  p.  477.— Kronik  Slnvjanshy,  Prag.  Vierteljahrsclir.,  B.  109, 1871, 
p.  130. — ErcoUini,  Delle  malattie  della  Placenta.  Bologna,  1871. — C.  Uennig, 
Jahrb.  f.  Kinderheilk.,  B.  I.,  p.  424.  Stud,  liber  d.  Bau  d.  menschl.  Plac 
und  ilir  Erkranken.  Leipzig,  1872,  p.  33. — E,  Frdnhel,  Die  PI  aeon  tar-Syphilis. 
Archiv  f.  GynaekoL,  B.  V.,  1873,  p.  1  s. 

Although  a  few  of  the  changes  found  upon  the  placentae  of 
^J^X^hilitic  children  had  already  before  been  ascribed  to  syphilis, 
^  ix-chow  was  the  first  who  investigated  this  question  minutely  ; 
^^^  lie  first  pointed  out  the  necessity  of  keeping  the  foetal  and 
•^^^^-lemal  membranes  separate  and  distinct,  in  looking  for  any 
^1- titrations  which  might  be  due  to  syphilis.  Virchow  thought 
^^  sn  oj)en  question  whether  the  foetal  portion  was  primarily 
^flP^cted  or  not ;  but  in  one  case  he  found,  on  the  maternal  por- 
^c>ii  of  the  placenta,  a  hard,  wedge-shaped  gummous  tubercle. 
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He  described  also  another  form  of  disease  wMch  he  met  with  in 
the  decidiia  of  a  syphilitic  mother,  and  tliat  consisted  of  a  thick- 
ening and  polypoid  growth  of  the  free— not  the  placental— por- 
tion of  this  membrane  ;  but  this,  as  is  proved  by  a  case  i"eported 
by  Strassmann^  is  not  necessarily  due  to  syphilis.   E.  Frankel  hj 
taking  the  osteochondritis  described  by  W€*gner  (see  page  170) 
as  the  criterion  of  hereditary  syphUis,  recently  demon^tmtrf 
that  the  fcetal  portion  of  the  placenta  is  often  affected  bja 
growth  of  cells  which  fills  ont  the  villi,  and  fi-eqnently  l^ads 
to  ati*ophy  of  their  vessels  throngh  compression.     This  process; 
which  Friinkel  terms  ^^  deforming  gTmiuliitioH'Cell  Jiypertrofhj 
of  the plucental  villi,^^  may  also  encroach  upon  the  neighboring 
portions  of  the  maternal  placenta, 

A  placenta  wliicli  lias  undergone  tliia  change  ia  larger,  beaTier,  and  more  deiua 
than  normal^  and  iscitht-r  nniforinly  or  at  certain  portions  of  a  pale  color,  audtbeti*' 
snu  wldch  remains  sound  ia  congested  with  blood  or  beset  with  extnivi»aiti<«UL 
The  amnion  and  chorion  iire  also  more  or  less  clonded  and  thickened,  and  in  nwuf 
csaacs  mimerouB  miliary  deposits  havti  been  found  along  the  vesselsj  njion  tiirfflttl 
side  of  the  placenta;  these  owe  their  origin  to  a  growth  of  the  coiixiectiTe  tiflswof 
the  chorion. 

Fiiiiikel  thjnks  that  this  form  of  the  affection  is  the  mostfre- 
qnont,  and  tliat  it  is  due  to  syphilitic  infection  from  the  side  of 
the  fatlier.     In  tliis  fonn  it  is  possible  for   the  mother  alfio  to 
have  been  infected  in  the  act  of  coitns.     There  are  only  sevea 
cases  known  of  i)rimar}^  affection  of  the  mat-emal  portions  of  tbe 
placenta  (endomptritis    placent.   gummosa).     In  cases  of  this 
kind  we  must  either  presuppose  that  syphilis  existed  in  the 
mother  at  the  time  of   conception,  or  that  her  infection  W48 
coincident  witli  that  of  the  ovum,  or  occurred  very  shortly  after- 
ward.    In  cases  belonging  to  either  of  the  two  latter  classes, 
changes  may  be  found  both  upon  the  maternal  and  fo>tal  por* 
tions  of  the  placenta,     Gummous  disease  of  the  placenta  makes 
its  appearance  nnder  the  form  of   yellowish-Tvhite   tubei 
which  must  not  be  confounded  with  the  decolorized  blood 
gnla  which    sometimes    occur  in   otherwise  normal  place 
In  Virchow's  case,   the  periphery  of  the   tubercles  was  i 
dense  and  whiter  than  else\v]u:*re,  and  in  some  places  was  a 
ded  with  caseous  spots,  while  the  centre  was  more  reddish 
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softened.    The  tubercles  consisted  of  connective  tissue  with  large 
cells,  and  at  certain  points  there  were  large  accumulations  of 
younger  cells.    Hennig  was  the  first  who  called  attention  to  the 
intimate  relation  of  the  cell  growth  to  the  vessels.    The  oblitera- 
tion or  compression  of  numerous  vessels  of  the  villi  interferes 
with  the  mutual  interchange  of  gases  between  the  maternal  and 
fcetal  blood,  causing  fatty  degeneration  of  the  villi,  and,  if  the 
process  id  extensive,  the  death  of  the  foetus  (Friinkel).    But  the 
/cetus  may  also  become  syphilitic  when  no  changes  are  discern- 
ible in  the  placenta. 

Syphilis  of  the  Foetus. 

The  degree  of  sypliilitic  disease  in  the  foetus  varies  with  the 
intensity  of  the  syphilis  which  existed  in  one  or  both  of  the 
parents  at  the  time  of  conception.    But  the  circumstances  bear- 
ing upon  this  question  are  of  such  a  complicated  nature  that  no 
definite  rules  have  yet  been  established.     Only  this  much  can  be 
positively  affirmed,  namely,  that  the  product  of  conception  gen- 
erally dies  at  an  early  period  when  one  or  both  parents  have 
siiflfered  from  recent  syphilis  at  the  time  of  conception  ;  and  the 
uore  recent  the  general  syphilis  in  the  parents  at  the  time  of 
(iOTiceptiajij  the  greater  will  the  liability  he  to  abortion    Hence, 
while  the  first  pregnancies  under  these  circumstances  are  gener- 
ally interrupted  prematurely,  the  later  ones — especially  when  a 
niercurial  course  has  been  resorted  to— become  longer  and  longer 
^  their  duration,  and  finally,  after  a  series  of  abortions  or  pre- 
mature births,  children  may  be  carried  to  full  term,  and  be  bom 
^  a  state  of  real  or  apparent  health. 

When  the  foetus  dies  in  utero  it  is  usually  bom  in  a  state  of 
^^^aceration,  the  epidermis  being  wanting  over  large  surfaces  of 
^l^e  body  or  elevated  in  bullae,  and  the  amniotic  fluids  are  often 
^londy,  of  a  greenish  or  brownish  color,  and  have  an  offensive 
^or.  If  the  foetus  has  been  carried  almost  or  quite  to  its  full 
*^i^,  we  find,  either  on  the  surface  of  the  body  or  in  the  inter- 
^^1  organs  only,  and  invariably  in  the  epiphyses  of  the  long 
^Hes,  the  changes  which  were  detailed  above.  Von  Baren- 
^nmg  supposed  that  if  the  syphilis  of  the  foetus  was  inherited 
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from  the  fatliefj  IcBions  would  be  found  in  the  liver  and  eupra- 
renal  capsules,  but  if  from  the  mother^  in  the  lungs  ;  but  furtlier 
evidence  does  not  confirm  the  existence  of  any  such  extraor- 
dinary relation  as  this. 

Cltildren  that  are  borii  alive  are  usually  small,  undeveloped, 
and  have  an  aged  appearance ;  the  skin  is  either  already  cor- 
ered  with  a  rash,  or  in  a  few  days  papules   or  x>eniphigns  biilte 
make  their  appearance.     Tubercles  resembling  boils  (see  p.  1% 
develop  in  the  subcutaneous  connective  tissue,  and  may  break 
upon  the  outer  surface.    The  children  soon  become  affected  witb.     ' 
marasmus,  and  perish  in  a  short  tune  from  diarrhoea,  or  Ifoia 
suppurations  connected  with  the  epiphyseal  aflfc^tion. 

ii 

Thu  4-ruption,  wliich  is  almost  universnny  known  as  pempliigus  neooatonm 
syph.  (but  which  Zcissl,  on  account  of  the  slight  rGseml»liinc€  of  its  bull«  to  the 
tr!ins[>!irLiit  ones  of  true  pemphigus,  prefers  to  call  varicella  syph,  conflucDs),  miF 
also  hi\  fuuutl  upou  infjinls  at  their  birth.  It  consists  of  fiubfjy  bulifp*  from  te 
size  of  a  pen  to  thiitof  a  hai^i'l-nut,  sevcnil  of  which  may  become  confluent^  undwUkia 
contain  a  thin»  grceni:*lj  pus.  A  favorite  seat  of  this  eruption  13  on  the  pttliosoftb^ 
hands  and  solca  of  tho  feet ;  in  the  latter  aituation,  especially,  the  epidertnii*  i«Aptt» 
b(*  rubbed  off,  laying  bare  the  intensely  red  papillie  beneath  ;  but  there  ia  no  ItiBoC 
substaucu.  Tlie  entire  body,  but  particulurly  the  face,  is  often  found  covered  wttk 
the  bullae,  which,  un  drying,  form  crusts,  wliich  sjiread  at  their  edges.  I 

A  very  similar  eniption  (pemphigus  c^checticuH)  ia  sometimes  met  ^vith  ia  clivl' 
drcn  Vi*ho  are  not  syphilitic,  but  are  suffering  from  marasmus ;  and  thta  Imsindocei 
some  authorities  to  deny — though  incorrectly — the  existence  of  a  syphilitic  pcmpU- 
gu?^.  Zeis,<l  ufges»  as  a  mark  of  distinction  between  the  Iwo  forms,  the  rapiditt  wiA 
wliich  the  bullttt  of  the  non-s^ypliilitic  affection  become  dry.  Lancerejiux  rest*  thl 
diagnosis  of  syphilitic  pemphigus  upon  the  fact  that  it  appears  within  a  frwdJffi 
afterbirth,  and  is  locuted  e.s])(  cially  on  the  palms  of  the  hands  and  the  %i\ekfi 
the  feet;  while,  if  the  eruption  ia  of  the  non-specific  Yariety,  the  buUa  aitdi*' 
tributed  more  generally  over  the  body.  But  if  the  caiie  is  at  aH  duubtful,  thetiitE- 
cedents  of  the  child  must  be  carefully  inquired  into  before  a  diagnosis  am  t« 
reached. 

Some  of  the  childt^en  born  with  hereditary  syphilis  an^  at 
birtli  wi'll  nniirislied  and  stronf]:,  and  for  some  weeks  go 
their  normal  development.     But  gradually  the  infant  becf 
delieatt*;    frequently,   tlio  first  symptom  which  attracts  n 
18  a  nasal  catarrh,  and  coincident  with  this,  or  soon  aft 
cutaneous  eniptioii  ap])i^ars.     Tlii.s  eruption  may  be  maciu 
oi"j  as  is  more  usual,  papular  in  character,  and  may  be  limited 
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a  few  bright  red  papules  upon  the  buttocks,  which  rapidly 
assume  the  characteristics  of  mucous  patches.  Sometimes  the 
entire  body,  but  especiaUy  the  face,  is  covered  with  large,  flat 
papules,  which  have  the  perfect  copper  color,  and  here  and  there 
are  coalescent.  At  the  angles  of  the  mouth  and  eyes,  in  the 
aeck,  behind  the  ears,  and  in  the  inguinal  folds  they  take  the 
form  of  moist  papules  and  increase  rapidly  in  size. 

The  discharge  from  the  nasal  passages,  which  become  more 
and  more  obstructed,  acquires  a  more  purulent  character,  and 
causes  excoriation  of  the  nostrils  and  upper  lip.  In  the  mouth, 
evidences  of  stomatitis — swelling  of  the  gums — appear,  and 
mucous  patches  occur  in  the  throat.  If  the  symptoms  are  very 
intense  the  children  fail  rapidly  and  soon  die.  Where  the  mani- 
festations are  of  a  milder  nature,  the  eruption  becomes  gradually 
less  pronounced  in  color,  and  a  few  condylomata  only  remain  at 
their  most  usual  seats — the  anus,  genitals,  and  angles  of  the 
mouth.  But  the  nutrition  of  the  child  remains  impaired;  the 
skin  assumes  a  pale,  earthy  color,  and  the  physiognomy  acquires 
a  peculiar  character,  which,  as  the  child  develops,  becomes  more 
and  more  pronounced.  Among  the  most  striking  of  its  features 
we  a  depression  or  flattening  of  the  nasal  ridge  and  a  certain 
degree  of  hydrocephalus,  with  marked  prominence  of  the  frontal 
protuberances.  The  changes  in  the  brain  which  lead  to  hydro- 
^phalus,  as  well  as  some  other  processes  (the  encephalitis,  for 
example,  which  was  anatomically  demonstrated  by  Virchow  '), 
do  not  always  run  their  course  without  giving  rise  to  symptoms, 
'^e  children  are  often  very  restless,  crying  a  great  deal,  especi- 
^ly  at  night,  are  backward  in  their  intellectual  development,  and 
^hen  grown  often  present  striking  idiosyncrasies  of  character. 

Jrltis  is  met  with  in  children  with  inherited  disease,  although 
^^t  with  the  same  frequency  as  among  patients  with  acquired 
^rphilis.  It  is  of  more  frequent  occurrence  among  girls  than 
^^ong  boys;  it  attacks  sometimes  but  one,  sometimes  both 
^J^^s,  and  is  most  common  in  the  fifth  month  of  infant  life 
(ff xitchinson).  Deafness^  due  to  changes  in  the  middle  or  inter- 
^1  ear,  may  also  be  present  at  this  time. 

»Arehiv,  B.  4i,  1866,  p.  472. 
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Mlieumatoid  symptoms  occur  now  and  then,  even  in  infant^i 
and  usually  depend  upon  the  epiphyseal  affections  already  ?po-j 
ken  of,  I  have  seen  painful  sj'^mptonis  develop  in  the  vicinity  oil 
different  jointSj  in  a  child  of  eight  months.  No  objective  symp-| 
toms  could  be  found  in  any  of  the  bones  and  joints,  but  the  child  j 
kept  the  affected  limbs  motionless,  and  gave  evidence  of  intense] 
suffering  when  passive  motion  was  made. 

The  period  at  which  the^r^^  outbreak'  of  symptoms  occurs 
in  those  children  with  hereditary  syphilis  who  are  born  appor 
reiiilf/  healtJiy^  is  very  uncertain  ;  the  latest  period  being  stated 
by  different  authors  at  from  one  week  to  sevei-al  months.   It 
most  frequently  occurs  from  the  fifth  to  the  eighth  week  after 
birth.    Von  Rosen  *  found  that  out  of  sixty-eight  cases  occuni^j 
in  the  L3diig'in  Hospital,  in  Copenhagen,  only  nine  showetl  tbe 
symptoms  of  the  disease  later  than  three  months  after  birtt 
More  extensive  statistics  show  that  nearly  one-half  of  the  t'M- 
dren  are  attacked  within  the  first  month  of  life  ;  one- third  in  the 
second  ;  about  one-eighth  in  the  third,  and  only  one-eleventli  at 
a  later  perif>d.     The  symptoms  very  seldom  begin  in  the  fiist 
week,  and  not  frequently  in  the  second. 

If  the  symptoms  appear  at  an  early  period,  the  children  isu* 
ally  die  ;  but  if  long  delayed  they  are  sometimes  very  light  in 
character,  and  even  when  they  are  well  marked  may  disappear 
spontaneously.  Many  children  with  inherited  syphilis  haveonlf 
a  few  moist  papules  about  the  anus  or  genitals,  which  may" 
relapse  many  times  during  the  first  year  of  life,  though  tln^  chil- 
dren still  preserve  a  healthy  appearance  and  may  be  fat  and 
strong. 

Children  with  hereditary  sypliilis  who  have  passed  throtigh 
the  acute  stage,  with  or  without  treatment,  may  develop  nor- 
mally or  remain  pale  and  weak,  and  tliey  may  bear  tmces  of  tlie 
disease  for  life.    Moreover,  they  may  ever  after  remain  free  from 
all  symptoms  of  a  specific  nature.     It  is  very  common, 
♦^ver,  to  have  a  new  train  of  symptoms  developed  at  the  ti 
the  second  dentition,  or — and  tliis  is  especially  true  of  giri 
the  time  of  puberty.    Among  these  may  be  mentioned  ker. 


^  L.  c,  pp.  223  and  226. 
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mterstitialis  (see   page   222),  eruptions  resembling  rupia,  ser- 
piginous ulcerations  of  the  skin,   or,  lastly,  affections  of  the 
osseous  system,  which,  unlike  those  of  the  tertiary  period^  are 
frequently  s^nnmetrical  in  their  developnient.    At  this  time,  too, 
it  is  common  to  meet  with  ulcemtive  processes  in  the  throat  or 
upon  the  liard  palate,  with  necrosis  of  the  bone.      Changes  in 
the  liver  or  kidneys,  which  have  been  hitherto  in  progress,  may 
now  first  manifest  themselves  in  appreciable  symptoms  (ascites, 
Tftydrops).     In  addition  to  all  these  manifestations^  the  children 
eliow  disturbances  of  the  nervous  system  at  this  period,  whieli 
may  Im.^  attributed  to  syphilis — such  as  epilepsy,  chorea,  and  par- 
ilysis  (Hughlings  Jackson)/   The  x>aralyses  of  the  cmnial  nerves, 
fwhicb  are  so  common  in  adults  with  acquired  syphilis,  are  so  ex- 
itremely  rare  in  cases  of  inherited  disease  that  Ilutchinson  has 
[never  seen  a  single  case.    But  H.  Jackson  rejjorts  one  case  of  facial 
[paralysis  with  paiuplegia  in  a  child  wdth  hereditary  syphilis* 

VoftGitefe  (Arcli.  £.  Optitli.,  B.  L  p.  43S)  observed  a  caae  of  paralysis  of  the  ocu- 
iknotorios  in  a  child  two  years  of  age, who  shewed  traces  of  former  iritis,  and  hsid 
^i  piptiJar  eru^Jtion.  At  the  post-moitem  examination  there  were  found  circum- 
itcribt'dihickenijigs  of  the  sheath  of  tlie  left  oeuloniotortUH,  and  .softened  depui^its  in 
I  botli  kmispheres.  There  waa,  however,  a  reasonable  doubt  as  to  the  hereditary 
r  of  the  Byphilis  in  this  instance,  which  was  streugtheacd  bj  the  presence  of 
I fiopjoos  papular  eruption  in  the  second  year  of  life» 

The  group  of  symptoms  Just  described  is  sometimes  fonnd  at 

erty  in    children  who  are    perfectly  well  developed,    and 

^hoee  appearance,  as  well  as  their  history,  gives  no  ground  for  a 

picion  of  the  existence  of  hereditary  sypliilis.     It  was  such 

teases  as  these^wliich  are  certainly  very  nire^that  gave  rise  to 

jthesupp^jj^ition  of  **a  tardy  development  of  hereditary  syphilis" 

l(sJieivditaria  tarda),  while,  according  to  sonie  authors,  tlie  de- 

jvelopruent  of  the  disease  may  be  still  further  delaj^ed  in  wurnen, 

land  \x.  determined  by  the  state  of  pregnancy  or  the  change  of 

f  life.   But  cases  of  the  latter  class  must  be  regarded  as  of  such 

jxtremel}'^  donlitful  nature  as  to  be  here  discarded.     As  for 

rest  of  the  cases  of  supposed  tardy  development,  the  symp- 

'  GMea  of  Difieasea  of  the  NervoTUj  System  in  Patients  the  Suhjccta  of  Inherited 
pk  *Timtisact.  of  the  St.  Andrew**  Med.  Graduatea'  Associakion^  Vol.  I,   London,  18G8. 
VOL.  UL— le 
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toms  really  belong  to  the  tertiary  period  (some  of  them  possesa- 
ing  such  peculiar  characteristics  as  the  interstitial  keratitis),  the 

secondary  stage  having  been  simply  overlooked  because  very 
light ;  or  since  it  occurred  at  a  very  early  period  of  life,  and  was 
perhaps  attended  by  no  very  noticeable  manifestations  upon  the 
skin,  those  who  had  care  of  the  child  may  have  lost  all  recoUrt!- 
tion  of  it.  In  several  of  the  cases  which  have  been  addnced  as 
examples  of  delayed  development  of.  an  inherited  syphilis,'  me 
tion  was  made  expressly  of  secondary  symptoms  having  occu 
at  an  early  period,  and  in  others  the  presence  of  deformities  of  j 
the  skull  or  of  the  incisor  teeth  gave  positive  evidence  that  the  J 
syphilis  had  manifested  itself  during  the  first  few  months  ofj 
infancy.  To  suppose,  in  explanation  of  these  cases,  that  tl 
cliild  may  have  passed  through  the  acute  stage  of  syphilis  ml 
utero,  have  been  born  in  apparent  health,  and  then  afterwards 
have  been  attacked  by  tertiary  symptoms,  is  assumiiig  toOj 
much,  since  these  cliildren  are  usually  still-bom. 

This  brings  us  to  the  oft -repeated  question,  as  to  whether! 
modified  syphilis  of  the  parents  may  not  give  rise  to  other  coh-  j 
sfitulional  peeuliarifies  in  the  offspring  ttian  those  imparted  b/ 
a  sypliilis  mherited  directly.    It  has  been  supposed  that  suet 
was  the  comiection  between  si/pJiUls  and  lupus  tulgam- 
disease  which  undoubtedly  has  many  points  of  resemblance  to  I 
some  syi)liilitic  exanthemata.     But  all  who  have  made  a  special  | 
study  of  this  question  agree  that  there  is  not  the  most  remote 
relation  between  common  lupus  and  syphilis.     Scrofula  lias  also 
been  repn^sented  as  a  syphilitic  inheritance,  and  the  tertiaiy^ 
symptoms  of  hereditary  syphilis  have  even  been  denominated » 
*'  syphllUie  scrqfula.^^     But  a  careful  comparison  shows  clearL;; 
the  great  difTerence  between  true  scrofulous  symptoms,  and  ttx€ 
tertiary  manifestutions  of  inherited  syphilis,  and  Hutchicsoi 
who  has  given  spt^cial  attention  to  this  subject,  asserts  with  gre«A 
positiveness  that  hereditary  syphilis  neither  predisposes  ioi 
sampiioji  nor  to  the  ordinary  forms  of  sercfulous  and  t%JLt 
culous  disease. 


^  Compare  r.  Efisen^  I,  c,  p.  230. 

'  Med.  Times  and  Gaz.,  1807,  Vol  II.  p.  05^ 
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But  hereditaiy  syphilis,  manifesting  itself  as  it  does  at  the 
most  important  period  of  the  development  of  the  individual,  is 
followed,  not  only  by  the  direct  manifestations  which  are  known 

as  tertiary  symptoms,  but  by  another  train  of  morbid  conditions 
which  must  be  regarded  as  the  remains  of  former  disturbances 
of  natrition  or  of  development^  which  took  place  at  the  early 
period  while  the  syphilitic  poison  was  still  operating  upon  the 
fcetal  or  infantile  organism.  Under  this  head  belong  a  portion  of 
the  above-mentioned  nervous  symptoma^ — eecentricities  of  char- 
acter,  idiocy,  a  tendency  to  epilepsy  or  to  mental  demngements. 


RETROSPECT. 


Now  that  we  have  described  both  acquired  and  inherited 
syphilis,  in  all  their  different  phases,  as  well  as  the  manifesta- 
tions of  the  disease,  as  they  occur  in  the  various  organs  of  the 
body,  it  may  be  well  to  review,  connectedly,  the  events  which 
mark  the  decelopment  of  syphilis^  and  which  have  hitherto  been 
only  incidentally  touched  upon  and  in  a  disjointed  manner. 

The  first  event  in  the  infection — as  we  comprehend  it — is  the 
production  of  a  local  deposit,  in  which  the  virus  gradually 
increases,  and  from  which,  as  a  focus,  an  infection,  slowly 
advancing  by  way  of  the  lymphatic  vessels,  principally,  but  also 
through  the  blood,  involves,  by  degrees,  all  the  fluids  of  the 
body. 

In  the  syphilis  (Temhlee — the  occurrence  of  which  is  stiU  a  matter  of  mach  doubt 
— the  first  affected  lymphatic  gland  is  to  be  looked  upon  as  equivalent  to  the 
primary  affection;  if  a  foetus  is  infected  from  the  mother,  then  it  is  the  whole 
maternal  organism,  or,  sometimes,  the  diseased  maternal  portion  of  the  placenta, 
which  is  to  be  so  regarded ;  where  the  mother  is  infected  from  a  syphiUtic  fcetos, 
procreated  by  a  syphilitic  father  (cAoc  en  reUmr)^  the  primary  affection  exists  in  the 
foetal  portion  of  the  placenta  or  in  the  entire  fcetus. 

This  view  of  the  local  nature  of  the  primary  affection  is  not 
the  one  most  generally  adopted ;  in  fact,  the  appearance  of  the 
primary  lesion  has  long  been  regarded  as  a  local  expression  of 
the  general  blood  infection,  which  was  supposed  to  take  place 
immediately,  through  the  inoculation.  According  to  von  Baren- 
sprung,  who  advocated  this  view  more  particularly,  the  indura- 
tion is  ''not  the  precursor  of  lues,  but  a  proof  of  its  actual 
presence."  *  Tliis  supposition  is  based  mainly  upon  the  non- 
inoculability  of  the  secretion  of  the  induration  upon  the  bearer 

>  MitthelL  aus  d.  Abth.  and  Klin,  fiir  syph.  Kranke.     Berlin,  1855,  p.  16. 
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of  it,  and  upon  the  existence  of  a  period  of  incubation.  Von 
Barensprung  believed,  moreover,  that  a  correspondence  was 
shown  to  exist  between  the  substance  constituting  the  induration 
and  the  products  of  the  later  stages  of  syphilis,  in  the  action  of 
iodine  upon  them,  and  thence  inferred  that  the  induration  was 
a  manifestation  of  the  constitutional  syphilis.  Virchow  has 
exi)osed  the  fallacy  of  this  reasoning,  and,  as  we  have  already 
seen,  the  proposition  of  Ricord,  that  the  induration  affords  an 
immunity  against  the  syphilitic  poison — which  was  asserted  so 
positively  in  his  time — has  since  been  essentially  modified. 
Bidenkap  succeeded,  in  a  small  number  of  cases,  in  inoculating 
the  secretion  of  primary  sores  upon  the  bearers,  and  produced 
the  same  effects  as  though  they  had  been  healthy  subjects. 
That  these  inoculations  did  not  occasion  merely  local  outbreaks, 
in  an  organism  already  imbued  with  sypliilis,  is  evinced  in  the 
fact  that  the  papules  which  resulted,  developed  one  after  another 
in  exactly  the  order  in  which  the  inoculations  had  been  made. 
At  the  points  where  the  inoculations  were  made  several  days 
later,  the  papules  also  made  their  appearance  later ;  in  fact, 
they  developed  exactly  as  if  the  subjects  of  the  experiments  had 
not  been  syphilitic  at  all.  (See  page  97.)  These  cases,  it  is  true, 
when  compared  with  the  large  number  of  inoculations  which 
were  made  by  Ricord  and  his  followers,  only  represent  rare 
exceptions,  but  the  query  arises  as  to  how  many  of  the  inocula- 
tions which  were  made  from  primary  syphilitic  lesions,  before 
the  incubation  of  syphilis  was  generally  recognized,  were  kept 
^nder  observation  long  enough  to  really  ascertain  the  effects  of 
the  inoculations,  since  the  specific  action  of  the  inoculated  virus 
does  not  generally  show  itself  until  from  three  to  four  weeks 
J^ve  elapsed. 

Moreover,  a  number  of  therapeutic  facts  favor  the  theory  that 
the  primary  lesion  is  at  first  a  purely  local  affection.     In  nu- 
^J^erous  well-authenticated  instances  (Hiiter,  Humphry,  von  Sig- 
^tind,  Vogt — see  below)  excision  or  cauterization  of  the  primary 
lesion  was  successful  in  preventing  the  occurrence  of  constitu- 
tional symptoms,  which  could  not  have  been  the  case  were  the 
syphilitic  papule  a  Manifestation  of  the  general  infection  of  the 
oi^ganism.    It  is  true  that  Hunter,  Delpech,  and  others  long  ago 
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made  similar  experiments,  which  usually  failed ;  for  in  these 
cases  the  edges  of  the  wound  became  indurated  and  showed  all 
the  characteristics  of  the  primary  lesion.  This  does  not  appear 
so  remarkable,  however,  when  we  consider  that  von  Biesiadecki 
has  shown  us,  by  means  of  the  microscope,  that  the  cellular  infil- 
tration, which  is  the  expression  of  the  specific  local  irritation, 
extends  along  the  blood-vessels  to  a  considerable  distance  from 
the  primary  lesion  (see  page  110).  What  takes  place  here  is 
exactly  like  what  is  seen  in  the  extirpation  of  cancer.  It  is  not 
necessary  even  that  the  cellular  infiltration  should  be  sufficient 
to  amount  to  a  papule.  In  the  first  twenty-four  hours,  the 
virus  may  so  affect  the  tissues  in  the  neighborhood  of  the  point 
of  infiltration  that,  in  spite  of  the  partial  destruction  by  cau- 
terization, an  induration  may  develop  in  the  remaining  scar. 
Berkeley  Hill  *  narrates  a  case  in  which  he  cauterized  a  wound 
upon  the  frsenum  with  fuming  nitric  acid,  within  twelve  hours 
after  the  coition  ;  but  notwithstanding  this,  the  cicatrix  became 
indurated  and  the  patient  had  constitutional  syphilis.  Experi- 
ences of  this  kind  only  prove  that  the  extent  of  the  local  action 
of  the  virus  and  its  first  effects  cannot  be  accurately  appreci- 
ated. 

The  next  effects  of  the  virus,  which  is  constantly  increasing 
at  the  point  of  infection,  are  manifested  upon  the  neighboring 
lymphatic  vessels  or  glands ;  and,  either  through  the  infection 
of  successive  groups  of  lymphatic  glands,  or  through  the  absorp- 
tion of  the  virus  into  the  blood  from  the  primary  lesion  and 
from  the  affected  glands,  or  in  both  ways,  the  entire  mass  of  the 
blood  becomes  gradually  saturated  with  the  poison,  so  that  if 
the  blood  is  then  inoculated  upon  others  syphilis  will  result. 
Exactly  at  what  time  this  result  becomes  possible  is  not  known, 
and  Kobner''  observes  that,  for  the  purpose  of  deciding  this 
question,  it  would  be  desirable  "  to  inoculate  the  blood  of  per- 
sons, who  show  no  other  indication  of  syphilis  than  a  very 
recently  developed  papule,  upon  healthy  subjects  who  submit 
themselves  voluntarily  to  the  experiment."  That  the  entire 
mass  of  the  blood  becomes  a  vehicle  of  the  virus,  after  the 

»  L.  c,  p.  66.  «  L.  c,  p.  67. 
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appearance  of  general  symptoms,  is  evidenced  independently  of 
tbe  direct  proof  furnished  by  inoculations,  by  the  symmetry 
of  the  local  symptoms  and  the  universality  with  which  the  most 
different  organs  are  involved. 

The  inoculability  of  the  secretion  of  certain  of  the  local  sec- 
ondary symptoms  shows  that  a  still  further  increase  of  the  poi- 
son takes  place  in  them,  and  so  long  as  this  continues,  a  fresh 
sapply  of  syphilitic  poison  is  being  constantly  added  to  the 
blood.    On  the  other  hand,  it  is  highly  probable  that  an  elimina- 
tion of  the  virus  is  continually  in  progress.     With  the  con- 
stantly changing  relation  between  production  and  elimination  of 
the  vims  we  may  have  fluctuations  in  the  patient's  condition, 
a«s  is  often  seen  in  the  occurrence  of  fresh  eruptions  during  the 
ft^st  weeks  or  months  of  the  secondary  period ;  especially  when 
^^e  course  of  the  disease  is  interfered  with  by  the  action  of  the 
^medies  employed.     If  there  are  only  a  few  local  deposits,  the 
elimination  of  the  virus  may  be  so  much  in  excess  of  its  produc- 
tion that  the  organism  is  gradually  freed  from  it.     This  takes 
place  in  a  great  majority  of  cases  ;  at  the  expiration  of  eighteen 
months  or  two  years  the  infection  is  entirely  exhausted. 

The  cessation  of  symptoms  may,  however,  be  due  to  other 
causes.  The  tissues  gradually  attain  a  certain  immunity  against 
the  virus  which  circulates  through  them  ;  there  are  no  longer 
any  outwardly  apparent  effects  of  the  poison,  nor  is  there  any 
possibility  of  a  new  infection  having  occurred  from  without. 
But  there  may  still  be  enough  of  the  virus  in  the  blood  to  trans- 
mit the  disease  to  others,  if  inoculated,  or  to  induce  spnptoms 
again  in  the  patient's  organism  when,  for  some  reason  yet 
obscure,  he  again  becomes  susceptible  to  the  influence  of  the 
poison — as  in  the  event  of  a  temporary  debility  induced  by 
unfavorable  external  influences. 

The  syphilis  is  now  said  to  have  become  latent^  and  this  con- 
dition has  from  early  times  attracted  the  attention  of  physicians, 
and  has  called  forth  many  attempts  at  its  explanation.  Virchow 
thinks  the  dyscrasia  of  syphilis  is  only  temporary,  but  that  it 
may  from  time  to  time  be  renewed  through  the  repeated  occur- 
rence of  a  general  infection  of  the  blood  from  certain  depots  in 
the  body  where  the  virus  has  been  deposited.     Various  internal 
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orgRns—especiaUy  the  lymfphatic  glands— m^j  senre  as  racli 
deputs,  in  which  the  virus  remains  latent  until  certain  out- 
ward inHuences  determine  a  renewed  increase  of  the  poison  at 
these  places,  and  symptoms  of  a  general  infection  are  then 
repeated.  Astruc  opposed  this  view— for  tlie  same  idea  tstis 
maintained  by  some  of  the  older  physicians*— on  the  gromid 
that  no  foreign  substance  conld  remain  unchanged  in  any  por- 
tion of  the  body,  as  it  would  eitlier  be  expelled  or  else  employed 
for  nutritive  purposes,  Astruc  tlierefore  held  that  there  was  a 
permanent  dyscrasla^  and  that  the  blood,  when  once  contami- 
nated, infected  the  new  nutrient  material  as  rapidly  as  it  was 
received  from  the  chyle,  and  thus  the  virus  was  constantly  being 
increased.  As  long  as  this  continual  new  production  of  the 
\di'us  did  not  excet^d  certain  limits,  the  disease  remained  latent ; 
but  if  tlirough  outward  influences  disturbances  arise  in  the 
organism,  the  disease  again  manifests  itself. 

Much  may  be  said  bi  favor  of  both  of  these  views.  Againal 
the  objection  of  Astruc  may  be  urged  the  fact  that  cheesy  depo**! 
its  often  remain  for  yeai*s  in  the  body,  and  then  suddenly  givt 
rise  to  a  new  infection.  On  the  other  hand,  the  latency  of  syphi- 
lis may  be  explained,  on  the  supposition  of  a  permanent  dyscm- 
sia,  as  follows  :  After  the  flrst  general  infection,  which  causes  * 
powerful  reaction  in  all  the  tissues,  since  the  poison  is  yet  some^ 
tldng  entirely  foreign  to  them,  an  immunity  from,  or  a  sort  of 
inuri*ment  to,  tlie  accustomed  irritation  ensues,  so  that,  while  the 
virus  is  i?till  present  in  tlie  fluids  of  the  body— though  constantly 
dindnishing  in  amount — the  local  and  general  processes  of  nutri- 
tion proceed  in  an  apparently  normal  manner^  so  long  as  no  out- 
ward disturbances  interfere.  The  more  thorough  the  original 
infection  was,  the  more  complete  will  be  the  general  and  local 
immunity  from  the  syphilitic  virus.  On  the  other  hand,  if,  al' 
first,  otdy  a  snirill  amtmnt  of  the  i)oison  entered  the  geneiul 
circulation  (either  because  the  infection  was  light,  or  because 
means  of  an  early  mercurial  course,  the  action  of  the  vim? 
temporarily  restrained),  the  immunity  of  the  tissues  will  bt 

'  AitruG^  L  c,  p.  101 :  ''  — —  vel  in glandulamm  qmanimdam  leoeasibus  sejw 
iiiit  in  til  to.  Bed  unde  data  occasione  poseint  quasi  ex  inaidiis  emmpere  et  ti  j*tqL 
pieBsioQc  Banguinem  cct^ru^ue  ^uiuores^  imo  vero  partes  BoHdas  peasundare.^ 
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complete.    Then  if,  in  some  local  deposit,  as,  for  instance,  in  a 
remaining  isolated  papule  of  the  skin,  the  virus  has  had  an 
opportunity  to  increase  to  any  extent,  or  if,  after  the  complete 
extinction  of  the  first  infection  (which  was  perhaps  only  very 
light)  a  fresh  inoculation  has  taken  place,  a   new  and  more 
intense  infection  of  the  blood  may  ensue,  which  manifests  itself 
in  a  recurrence  of  the  cutaneous  eruption,  of  the  disease  of  the 
throat,  etc.     Latency,  therefore,  is  an  indication  that  the  virus 
does  not  exist  in  the  fluids  of  the  body  in  suflScient  concentra- 
tion to  excite  the  irritability  of  the  tissues ;  an  increase  of  the 
poison  or  changes  in  the  tissues  which  augment  their  irritability 
may  make  the  disease  again  manifest.    An  insufl5cient  mercurial 
course  wUl  very  frequently  render  syphilis  latent  for  a  time, 
postpone  the  appearance  of  the  secondary  symptoms,  and  give 
^  rise  to  delayed  and  scattered  outbreaks. 

Those  cases  in  which,  after  years  of  apparent  health,  the 
syphilitic  virus  again  shows  its  effects,  either  upon  its  possessor 
or  upon  the  offspring,  are  extremely  difficult  of  explanation. 
W^hen  all  local  manifestations,  from  which  new  supplies  of  the 
^^iriis  could  be  conveyed  to  the  blood,  have  for  years  been  absent, 
i^  must  be  supposed  that  the  fluids  of  the  body  have  become 
^litdrely  free  from  the  poison,  and  in  these  cases  no  other  theory 
^^^ms  tenable  than  the  one  advanced  by  Virchow,  which  sup- 
poses the  existence  of  concealed,  perhaps  circumscribed,  deposits, 
^  some  of  the  internal  organs. 

As  to  the  symptoms  of  the  tertiary  period  of  syphilis,  we 
^^\re  already  stated  (p.  38)  that  we  do  not  regard  these  changes 
^^  due  to  the  direct  influence  of  the  syphilitic  poison  upon  the 
^^sues,  and  we  will  here  only  repeat  that  their  peculiarity  does 
^^t  consist  so  much  in  the  proliferation  of  ceUs  as  in  the  peculiar 
^l^anges  which  the  cells  undergo  in  the  course  which  they 
Pursue, — changes  which  dei)end  upon  the  modified  constitution 
^^parted  to  the  tissues  by  the  antecedent  syphilis.  This  view 
^^^^8  not  conflict  with  the  fact  that,  in  fcetal  syphilis, — and, 
^t^erefore,  at  an  apparently  very  early  stage  of  the  disease, — 
^tianges  are  found  which  belong  to  the  tertiary  period  ;  for  since 
^^e  tissues  of  the  foetus  are  actually  formed  while  under  the 
^^^uence  of  the  virus,  the  processes  to  which  this  influence  gives 


Mne  ext€iix«  lake  the  course  which  charact^ 
>  of  the  tstimrr  period. 
to  tins  Tiev,  m  proDomured  tertiaiy  stage  woiild"^ 
imfltf  A  pfeficNK  aerere  agroodary  period,  and.  in  many  cages, 
tUs  is  fcHUid  to  be  true.    But,  on  the  other  hand,  cases  occur  i 
whidi  file  eeeoodaiy  qrvpions  hsve  been  light,  and  have  e? 
poflBed  by  imnotieed,  and.  notwithsianding,  the  tertiary  spap-^ 
taam  hare  been  serere.    With  regard  to  this  apparent  contradk?- 
tioa,  it  is  to  be  remembered  that  the  effect  of  a  feeble  opeiution 
of  the  syphilitic  poison,  continued  for  a  long  time,  maj  be 
equivalent  to  one  which  is  more  intense,  but  of  short  durarioa. 
Moreover,  in  the  production  of  the  characteristic  condition  of  the 
tissues^  other  elements  beside  the  syphilitic  virus — ^such  as  the 
character  of  the  constimtion,  outward  influences,  and  medical 
treatment    during  the  time  that  the  syphilitic   intoxicatioii  ii^ 
active  in  the  blood — are  of  great  influence.     We  see  sometiini^ 
even  in  the  acute  period  of  syphilis,  outbreaks  which  appnwl 
those  of  the  tertiary  stage  of  the  disease  (impt?tigo,  eetliTrHi!i>  and 
rupia  eruptions,  destructive  ulcerations  in  the  throaty  boDf»-afl6C- 
tions).     lo  hereditary  syphilis  this  gaUoping  form  of  the  disewi 
is  exceedingly  common. 

Among  tlie  unfavorable  external  inflnenees  which,  in  con* 
junction  with  i^yplulis,  predis]>ose  patients  to  the  development  of 
tertiary  symptoms,  it  has  been  customary  for  more  than  tbi^ 
centuries  to  give  tlie  fii*st  place  to  merenry ;  indeed,  sodi« 
obstTvers  have  gone  so  far  as  to  designate  tertiary  symptoms  a^ 
nicri:nnul  symptoms.  That  an  injudicious  use  of  mercurj  m^jy 
li:iv*^  nn  injurious  eflfect  u]>on  the  constitution,  and  in  eombin-^ 
tioii  witli  syj)hilis  miiy  favor  the  outbreak  of  tertiary  synipW^ 
is  vrTy  probiible^  but  that  mercury  alone  can  produce  tlumi^^ 
supposition  utterly  uutemible.  Yirchow,  Kussnianl  and  Oref* 
beck  have  confuted  this  hypothesis  very  completely. 


It  will  b(^  a])propi'iate  to  consider  at  this  place  the  mfl 
wliicli  certEiin  phifsiolofjScal  and  paiholoffical  conditiom  < 
organism  miiy  have  upon  syphilis.  The  state  of  pregnam 
ercises  nn  iiuiavoiable  iniluence  upon  the  course  of  syphilis 


BETROSPEOT.  251 

on  the  one  hand,  the  constitutional  symptoms  of  the  disease  are 
more  pronounced,  while  on  the  other,  the  local  manifestations- 
—especially  such  as  are  situated  upon  the  genitals — are  apt  to 
be  of  a  particularly  bad  character;  mucous  patches,   especi- 
ally, under  the  influence  of  the  venous  congestion  which  exists 
commonly  in  pregnancy,  often  become  enormously  developed. 
Ajfter  pregnancy  has  ceased,  all  the  symptoms  often  disappear 
with  surprising  rapidity.     As  regards  pathological  conditions,  it 
n:irist  first  be  observed  that  it  is  not  as  yet  known  what  relations 
of   mutual  exclusion  exist  between  syphilis  and  other  diseases. 
Fr^uent  observation  has  shown  that  various  acute  diseases  have 
a  marked  effect  upon  the  development  of  commencing  syphilis, 
and  especially  upon  the  appeai-ance  of  certain  symptoms.     Bas- 
s^xeau  and  Lancereaux  *  observed  that,  when  acute  febrile  affec- 
tions occurred  in  the  course  of  syphilis,  the  disease  was  delayed, 
— perhaps  the  appearance  of  the  exanthem  was  deferred.     Sev- 
eral times  also  a  disappearance  of  syphilitic  exanthems  was 
obsenred  during  the  course  of  cholera  (Lancereaux).     The  occur- 
rence of  erysipelas  has  a  striking  influence  on  syphilitic  erup- 
tions.   In  a  case  which  was  observed  by  Bidenkap  (see  page  98, 
Case  III.)  syphilitic  papules,  produced  by  artificial  inoculation, 
became  level  with  the  surface  during  an  attack  of  wandering  ery- 
sipelas, and  after  the  intercurrent  affection  had  disappeared  tliey 
became  elevated  as  before.     C.  Mauriac'  has  recently  supple- 
mented a  number  of  observations  concerning  this  influence  of 
erysipelas,  which  he  collected  from  older  writings '  with  a  case  in 
^hich  moist  papules  of  the  lips  and  of  the  mucous  membrane 
^^  the  mouth  and  isthmus  faucium  disappeared  during  an  attack 
of  erysipelas.     This  effect  is  the  result  of  the  more  active  tissue 
^^nges  in  the  indolent  syphilitic  cellular  inflltrations  of  the 
®^ii  or  mucous  membrane,  these  changes  being  due  to  the  in- 
^^a^ed  fluxion  excited  by  the  erysipelas ;  and  in  consequence  of 
^^^    the  cells  imbedded  in  the  tissues  either  degenerate  more 

Xj.  a,  p.  447. 
*  Qaz.  des  Hop.,  1873,  No.  39,  s.     Arch.  f.  Derm.  u.  Syph.,  B.  V.,  1873,  p.  596.— 
">  ^tnde  clin.  sur  Tinfl.  de  T^rysipdle  dans  la  Syph.     Paris,  1873.     (Gaz.  hebdom., 
^^^>  No.  7,  p.  108.) 
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quickly  and  are  absorbed,  or  they  are  once  more  set  in  motion. 
This  supposition  is  sustained  by  an  observation  of  Cazenave' 
who  saw  a  papulous  eruption  disappear  with  rapidity  in  the 
neighborhood  of  two  spots  where  phlegmonous  inflammation 
was  developing. 

Chronic  diseases  and  certain  constitutional  conditions,  among 
which  may  be  mentioned  cln^onic  alcoholism  and  gout,  frequently 
render  the  course  of  syphilis  severe.  Scurvy,  which  in  hospitals 
is  sometimes  met  with  among  syphilitic  patients,  is  due  more  to 
their  unfavorable  hygienic  sun'oundings  and  often,  too,  to  the 
effect  of  remedies  employed,  particularly  mercury,  than  to 
syphilis. 

It  is  an  interesting  and  important  question,  but  one  that  has 
been  as  yet  but  little  studied,  as  to  what  influence  latent  or 
marufest  syphilis  may  have  tipon  otJier  morbid  processes.    Iia 
unfavorable  influence  upon  pre-existing  phthisis  is  notorious* 
The  effect  can  best  be  studied  upon  external  affections— injuries, 
skin  diseases^jecause  these  are  so  accessible  to  investigation. 
In  the  literature  of  the  subject  we  find  isolated  statements  that 
fractures  did  not  heal  in  syphilitic  subjects  until  antisyphihtie 
treatment  was  resorted  to   (Swediaur) ;    such  a  case  has  been 
lately  described  by  Barnes,'  of  Liverpool,     In  some  ca^es  syph- 
ilitic ulcers  have  developed  from  grmiulaiing  wounds  or  from 
scars. 

I  obaerred  an  instance  of  thia  kind  in  a  young  person  who  had  recciTed  a  bl<w  1 
upon  the  shin^  causing  a  wound  wiiidi  htaled  under  a  simple  dressitig.  Id  a  f nr 
days  it  broke  out  afresih  at  its  edges,  and  spread  peripheraUy»  forming  several 
ulcers  of  a  decidedly  serpiginous  character,  ^hich  together  embraced  two-thirdl  | 
of  a  circle.  The  patient  at  the  same  time  began  to  suffer  from  severe  paiBs^  Trhicb 
were  worse  at  nighty  and  his  hair  began  to  fall  out.  It  is  probable  that  the  infe<y 
tioB  of  thia  patient  took  j>laco  nine  or  ten  months  previously,  for  eight  months  be- 
fore the  Lime  of  the  injury  thnrc  had  been  some  suppuration  around  tlie  nail  of  th« 
forctinger  of  the  left  hand,  and  a  well-marked  indolent  enJargemeat  of  the  cubilil 
and  axillary  glands  of  that  iiide.  i 

Soch  occurrences  as  these  must,  however,  be  rare  ;  otherwii 
tln^y  would  be  frequently  seen  in  a  disease  so  common  as  syph- 

1  L.  c,  p.  371.  ''  Lancet,  1878,  Vol  II.,  No.  18. 
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ills.  Zeissl  *  admits  that  specific  symptoms  may  be  produced  in 
syphilitic  subjects  by  means  of  pressure  or  a  blow,  but  denies 
tliat  the  process  of  healing  of  wounds,  unless  they  occur  in 
places  already  affected  with  syphilitic  infiltration,  differs  in  any 
way  from  that  seen  in  normal  tissues.  Thomann  *  also  denies 
that  syphilis  has  any  infiuence  upon  the  process  of  healing,  but 
J.  Merkel'  has  recently  reported  some  cases  of  gunshot  injuries, 
in  which  syphilitic  ulcers  developed  themselves  in  the  wounds, 
the  patients  being  affected  with  recent  syphilis. 

Von  Bamberger  *  and  Stohr  *  have  described  instances  where 
the  pustules  of  variola  have  turned  into  syphilitic  ulcers.  But 
in  this  connection  the  fact  must  be  borne  in  mind,  that  a 
syphilitic  eruption  of  papules  and  pustules  may  be  ushered  in 
with  active  febrile  symptoms,  and  present  great  resemblance  to 
variola. 

»  Wiener  med.  Wochensch.,  1865,  p.  324. 

«  Ibid.,  18«5,  No.  21. 

»  AerztL  InteU. -Blatt. ,  1870,  No.  49. 

*  Oesterr.  Zeitschr.  f.  pract.  Heilk.,  ia58,  No.  4. 

*  DeutBches  Archiv  f.  klin.  Mod.,  B.  IV.,  1808,  p.  487. 
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The  diagnosis  of  syphilis  is  sometimes  a  matter  of  much  diffi- 
culty, owing  to  the  great  diversity  of  symptoms  which  may  be 
presented  at  different  stages  of  the  disease.  Some  stages  of  the 
affection,  and  some  of  the  individual  phenomena  are,  however, 
BO  characteristic  that  the  diagnosis  can  either  be  made  as  soon  as 
they  are  discovered,  or  rendered  so  probable  that  it  is  only  neces- 
sary to  seek  some  confirmatory  proof  to  establish  it.  In  this  list 
of  typical  symptoms  belong  well-marked  primary  indurations 
on  the  genitals,  some  forms  of  papular  eruptions,  condylomata, 
symmetrical  exudative  ulcerations  of  the  tonsils,  gummy  iritis, 
papules  on  the  palms  of  the  hands,  serpiginous  ulcers  of  the 
skin,  and  tertiary  ulcerations  in  the  throat.  In  addition  to  these 
almost  characteristic  symptoms,  which  belong  exclusively  to 
syphilis,  there  are  also  many  others  which  occur  as  well  in  the 
course  of  other  diseases,  and  which,  when  considered  by  them- 
selves, do  not  warrant  a  diagnosis  of  syphilis.  It  is  often  the 
case  that  the  patient  brings  symptoms  of  this  kind  alone,  or 
indeed  but  one  such  symptom,  to  the  notice  of  the  physician.  It 
then  becomes  necessary  to  make  a  diagnosis  from  such  symp- 
toms as  are  to  be  found  on  a  close  scrutiny,  assisted  by  a  careful 
examination  of  the  history  of  the  case,  and  to  assign  a  proi)er 
significance  to  the  symptoms  present.  It  is  not  enough  to  recog- 
nize a  given  sjnnptom  as  of  syphilitic  origin  ;  if  possible  its  rela- 
tion to  tlie  wliole  course  of  the  disease  must  also  be  ascertained, 
and,  as  a  general  thing,  it  is  only  when  the  history  and  other 
points  of  the  ca^e  lead  us  to  suspect  syphilis  that  a  sjnnptom  of 
this  kind  can  be  accepted  as  specific.  Symptoms  of  this  kind 
often  reiiuire,  before  we  can  recognize  them  as  syphilitic,  the 
presence  of  coexisting  or  the  traces  of  pre-existing  symptoms,  or 
a  critical  examination  into  the  patient's  previous  health,  or  even 
delay  until  the  result  of  the  treatment  employed  can  be  seen. 
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The  history  of  many  cases  is  entirely  unsatisfactory.  Even 
among  patients  whose  condition  calls  for  no  particular  precau- 
tion or  reticence,  the  facts  of  their  past  medical  history,  which 
they  are  able  or  willing  to  give,  are  often  quite  insufficient.  All 
sucli  narratives  must  be  subjected  to  most  careful  scrutiny,  and  if 
this  is  true  in  regard  to  the  histories  given  of  themselves  b}'-  men, 
it  is  doubly  so  in  the  case  of  persons  of  the  other  sex.  Particu- 
lar inquiries  should  be  made  in  regard  to  such  symptoms  as  are 
nsually  met  with  at  an  early  stage  of  syphilis,  such  as  cutaneous 
eruptions,  falling  off  of  the  hair,  sore  throat,  pains  of  the  bones, 
and  iritis  ;  as  to  the  primary  sore,  it  may  be  spoken  of  by  men, 
but  scarcely  ever  by  women.  The  diagnosis  of  primary  syphilis 
can  then  only  be  made  when  the  initial  lesion  has  become  notice- 
able and  has  been  the  seat  of  an  induration  of  a  more  or  less  dis- 
tinct character.  If,  after  a  well-ascertained  period  of  incubation, 
there  is  found  only  an  erosion  seated  on  a  parchment-like  indu- 
ration, which  can  only  be  felt  by  making  pressure  with  the  fingers 
at  its  edges,  and  if  confrontation  shows  the  source  whence  the 
sore  was  contracted  to  be  a  syphilitic  one,  it  is  safe  to  make  a 
diagnosis  of  syphilis ;  and  this  is  rendered  more  certain  if  in  due 
time  indolent  buboes  appear.  It  is  often  very  difficult,  and 
sometunes  impossible,  to  arrive  at  a  diagnosis  when  there  are 
multiple  lesions  on  the  genitals,  and  when  nothing  certain  as  to 
their  duration  can  be  established,  or  when  an  ulcer  or  a  vesicle 
has  formed  within  a  few  days  after  exposure  to  contagion. 
Such  lesions  cannot  be  readily  confounded  with  those  of  herpes 
P^ogenitalis^  since  in  this  affection  a  group  of  small  vesicles, 
fitted  on  a  reddened  base,  is  usually  met  with.  In  these  cases 
fte  diagnosis  of  syphilis  cannot  be  made  with  certainty  until  the 
^nrrence  of  indolent  buboes,  or  of  an  induration  at  the  base  of 
the  ulceration,  or  perhaps  not  until  the  outbreak  of  secondary 
^ptoms.  In  such  cases  the  physician  must  express  himself 
^th  much  caution,  and  will  seldom  be  able  during  the  first  five 
^eeks  to  give  a  positive  diagnosis.  He  must  never  forget  that 
tie  primary  sore  may  at  an  early  stage  present  the  appeamnce 
^^  a  simple,  harmless-looking  erosion,  especially  in  women. 

Attention   has   already  been  drawn  (page  117)  to  various 
^iiditions  under  which  confusion  might  arise ;  but  to  distinguish 
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the  iEflammatoiy  tMckening  of  a  cliancre  from  the 
initial  lesion  of  sjrphilis,  is  not  so  difficult  as  to  make  a  diaj 
between  a  primarj^  papule,  either  dry  or  moist,  and  a 
belonging  to  the  secondary  stage.     In  a  case  of  this  kiEi^**! 
existence  of  indolent  bnboes  would,  to  a  certain  extent, 
the  question  more  easy  of  solution  ;  but  special  attentiou  i^^^o,* 
paid  to  the  period  which  has  elapsed  since  infection  pr *^  jr^ 
took  place.     Even  when  this  cannot  be  definitely  ascerta  ^^^   . 
uncomplicated  cases,  the  symptoms  which  are  met  witlu 
rally  furnisli  data  sufficient  to  lead  to  a  coiTect  opinioa 
the  c]u*onology  of  the  disease.     K,  in  a  sore  which  ma^-       ^ 
appearance  some  days  after  infection,  there  is  found,  after"^     i  ^^ 
time,  an  induration  accompanied  by  indolent  enlargement  (^        ^ 
glands,  it  is  safe  to  suppose  that  from  four  to  five  wi^k^^-^^. 
elapsed  since  infection  took  place.     The  Siime  supposition  I  ^ 
tifiable  if  a  tlrj^  papule,  followed  by  a  similar  enlargement  a^^ 
l3^ni]>liatic  glands,  is  met  with,  ^ 

Tht*  commencement  of  the  secondary  stage  is  the  perio^^ 
tlie  disease  at  which  the  fewest  difficulties  in  diagnosis  are  ^"^ 
with.     Obscurity  may  arise  at  this  time  from  the  oocturenc^^' 
unusually  active  febrile   sjTiiptoms,   or  of  irregiilar  fonn^^ 
cutuM^'Ous  eruptions.     The  most  important  points  relative  to  ^^^ 
differential  diagnosis  have,  however,  already  been  given  (pp.  %    " 
128,  and  135). 

The  longer  tlie  time  that  has  elapsed  since  the  eruptive  sta-^^* 
the  more  difficult  is  the  diagnosis,  since  we  have  then  to  df-^ 
with  symptoms  wliich  are  of  a  more  isolated  character.    Amoo-^ 
these,  then,  are  some  which  are  characteristic  of  syphilis  a.^^ 
which  Imve  been  given  above ;  there  are  others,  however,  wliii-^ 
ouglit  to  arouse  a  suspicion  of  this  disease,  and  lead  to  a  seai*"'^ 
for  otlier  manifestations  of  it.     Among  these  are,  paralyser        ^ 
cerebral  nerves,  persistent  neuralgias,  headache,  and  pains  iBt^^'*^ 
bones,  wliich  are  more  intense  at  night,  loss  of  hair,  al 
especially  when  it  is  of  repeated  occurrence,  remittent 
attacks,  symptoms  of  a  rheumatoid  character,  and  finu 
as  occur  with  equal  frequency  v^ithout  the  e3dstenoe  of  s; 
as  anaemia,  loss  of  flesh,  general  weakness,  and  nervous 
bances  of  the  most  varied  character. 
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The  diagnosis  is  often  attended  with  special  difficulty  during 

the  tertiary  period,  when  the  symptoms  are  isolated  ones,  and 

are  due  not  to  lesions  of  accessible  parts  of  the  body,  but  of 

internal  organs.     In  such  cases  the  chance  discovery  of  an  exos- 

toas,  of  a  characteristic  scar,  or  the  like,  often  serves  to  put  the 

observer  upon  the  proper  track.    K  we  learn  from  a  patient  that 

he  has  recently,  or  some  time  previously,  suffered  from  syphilis, 

we  should  bear  in  mind  that  therein  may  lie  the  possible  cause 

of  any  ordinary  affection  which  he  may  present.     In  all  cases  in 

which  there  is  any  suspicion  of  syphilis,  a  careful  examination 

must  be  made  of  all  those  parts  of  the  body  upon  which  the 

earlier  manifestations  of  the  disease  are  apt  to  be  localized. 

Above  all,  the  inguinal,  the  epitrochlear,  and  the  cervical 
lymphatic  glands,  the  skin,  the  mucous  membrane  of  the  mouth 
and  fauces,  the  eyes,  and  such  portions  of  the  bones  as  are 
covered  only  by  skin,  must  be  examined.  It  is  not  often,  when 
an  obscure  affection  is  really  syphilitic  in  its  nature,  that  such 
an  examination  will  not  reveal  some  other  symptom  of  the 
disease. 

In  doubtful  cases  the  effects  of  an  antisyphilitic  treatment 
^th  the  iodide  of  potassium,  or  even  with  mercury  if  the  sus- 
picion is  very  decided,  must  be  tried. 

In  the  diagnosis  of  visceral  syphilis  and  of  syphilitic  ma- 
^^asmus,  the  remains  of  former  affections,  especially  those  of  the 
^nes,  the  fauces,  and  the  skin,  are  frequently  the  only  data  for 
^^  formation  of  a  diagnosis. 

The  diagnosis  of  hereditary  syphilis  is  not  usually  attended 
^th  any  difficulty  in  early  childhood ;  the  affection  of  the  nasal 
^Ucous  membrane,  the  papular  or  pustular  rash,  and  the  puny 
and  aged  expression  of  the  child,  form  a  group  of  symptoms  that 
<^  scarcely  be  misinterpreted.  It  must  not  be  forgotten,  how- 
ler, that  children  with  hereditary  syphilis  may  be  well  de- 
^^loped  at  birth  and  present  the  appearance  of  perfect  health, 
affording  no  further  evidences  of  syphilis  than  a  few  condylo- 
^J^ata  about  the  anus. 

Of  much  greater  practical  importance  is  the  question  which 
sometimes  arises  subsequently,  whether  the  subject  of  certain 
affections  had,  during  earlier  life,  symptoms  of  hereditary  syph- 
VOL.  in.— 17 
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ills.  In  this  respect  the  signs  which  have  been  brought  prom 
inently  forward  by  Hutchinson  are  of  the  utmost  importance 
The  most  typical  of  these  are  the  following  :  prominence  of  tb 
frontal  protuberances,  flatness  of  the  tip  of  the  nose,  interstitia 
keratitis  or  cloudiness  of  the  cornea,  fine  white  linear  cicatrice 
radiating  from  the  angles  of  the  mouth  or  nostrils,  and  particu 
larly  that  condition  of  the  permanent  incisor  teeth  which  is  wel 
shown  in  the  wood-cut  from  Hutchinson's  article  in  Reynolds'! 
System  of  Medicine,  which  is  here  given. 

The  presence  of  all,  or  even  of  only  the  chief,  of  these  feature 

gives  to  children  with  hereditary  syph 
ilis,  and  even  to  adults,  who  may  more 
over  have  lost  the  deformed  incisors 
such  a  characteristic  physiognomy 
that,  if  well-marked,  it  can  be  recog 
nized  at  a  glance.  If  there  is  anj 
suspicion  of  syphilis  in  the  younger  children  of  a  family,  the 
elder  ones  should  always  be  examined,  since  in  them  the  evi- 
dences of  inherited  syphilis  are  often  to  be  found  in  a  still  more 
marked  degree. 
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Prom  what  has  already  been  said  it  can  be  seen  that  syphilis 
under  all  circumstances  must  be  looked  upon  as  a  dangerous 
disease,  since  it  is  active  throughout  the  entire  organism  for  a 
long  time,  and  often  leaves  permanent  injuries  of  some  organs. 
Indirectly,  therefore,  syphilis  may  often  be  the  cause  of  death. 
It  is  seldom  the  direct  cause,  except  among  children  with  the 
disease  in  its  hereditary  form,  a  large  majority  of  whom  die  at  a 
very  early  age.*  When  we  reflect  that  quite  as  many  deaths 
occur  from  the  same  cause  during  the  fcetal  condition,  we  may 
form  some  idea  of  the  baneful  influence  of  syphilis  upon  the 
mortaUty  of  a  population.  All  trustworthy  data  necessary  to 
the  estimation  of  the  entire  number  of  deaths  from  syphilis  are 
as  yet  wanting,  for  even  deaths  which  are  directly  due  to  this 
disease  are  not  always  put  under  this  head  in  the  lists  of  mor- 
tality. How  many  cases  of  deaths  among  young  children,  which 
are  really  from  syphilis,  are  recorded  under  the  terms  atrophy 
or  marasmus  !  Among  adults  death  as  an  immediate  result  of 
syphilis  is  very  rare,  and  when  it  occurs  it  is  usually  due  to  loss 
of  blood  in  consequence  of  ulceration,  or  to  exhaustion  following 
an  unusually  severe  course  of  the  acute  stage.  If  all  the  cases 
^  which  syphilis,  by  causing  affections  of  the  brain,  of  the  heart 
and  blood-vessels,  of  the  liver,  or  of  the  kidneys,  becomes  a 
'^mote  cause  of  death,  were  attributed  to  their  true  source,  the 
list  of  deaths  from  this  disease  would  in  many  localities  be  much 
^ngmented.  Thus  far  all  estimates  of  the  proportion  of  deaths 
among  those  affected  with  syphilis  are  equally  untrustworthy. 
^0  just  idea  of  this  mortality  can  be  obtained  from  the  statistics 
^f  the  venereal  wards  of  hospitals,  for  fatal  forms  of  syphUis  are 


In  Umdon  dnring  the  twelve  years  1854r-65  there  were  3,370  deaths  from  syphilis, 
**587ofthete  being  chlldzen  tinder  one  year.  (Brit  Med.  Joum.,  1868,  VoL  II.  p.  116.) 
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there  found  in  but  small  number,  but  should  be  sought  for  ia 
the  wards  for  internal  or  surgical  affections  and  in  the  alms- 
houses. 

In  regard  to  the  prognosis  in  individual  cases,  it  has  alreadjr 
been  stated  above  that  there  are  mild  and  severe  cases  of  syphihs^ 

to  be  distinguished.      In  these  latter,  in  which  the  first  eruption 

is  frequently  pustular,  and  in  which  the  primary  sore  itself  may 

take  on  a  gangrenous  character,  the  life  of  the  patient  is  often  in 


immediate  danger.     Within  certain  limits  it  is  possible  to  esti 

mate  the  severity  of  the  future  constitutional  involvement  from= 

the  character  of  the  primary  sore.     If  phagedaena,  or  rapidly  de — 
structive  suppuration  in  the  primary  lesion  be  not  due  to  contam- 
ination with  hospital  gangrene  or  to  inappropriate  treatment,  th^ 
conclusion  which  must  be  formed  as  to  the  constitution  of  th^ 
patient  must  lead  to  grave  forebodings  as  to  the  effects  of  th^ 
later  stages  of  the  disease.     In  the  opinion  of  many  physicians^ 
the  presence  of  a  very  extensive  primary  lesion,  with  marked. 
induration,  indicates  that  the  subsequent  course  of  the  disease 
will  be  severe.     In  so  far  as  we  are  warranted  in  making  the  sup- 
position that  an  intense  and  extensive  induration  is  due  to  lu 
more  profound  contamination  of  the  tissues,  and  that  there  » 
thus  furnished  a  more  prolific  source  of  the  syphilitic  virus  for" 
infecting  the  rest  of  the  organism,  to  just  that  extent  may  th^ 
opinion  given    in  the  last  sentence  be  held.      But  numerous^ 
exceptions  to  tliis  rule  are  met  with,  in  which,  for  example,  &^ 
well-marked  eruption  follows  an  insignificant  primary  lesion, 
and  it  is  always  venturing  a  good  deal  to  attempt  to  foretell  any- 
thing beyond  the  acute  stage. 

It  cannot  yet  be  decided  whether  the  severity  of  the  course 
of  the  disease  is  influenced  by  the  locality  at  which  inoculation 
takes  place.  Some  cases  of  infection  on  the  fingers,  of  which  I 
have  knowledge  or  which  were  under  my  observation,  have  given 
me  the  impression  that  such  cases  are  apt  to  follow  an  excep- 
tionally severe  course.  Cazenave  also  narrates  several  cases  of 
this  kind  which  were  characterized  by  sevei-e  symptoms ;  and 
he  attributes  this  to  the  unusual  way  in  which  infection  took 
place  in  the  autopsy  of  a  syphilitic  subject,  or  the  delivery  of  a 
syphilitic  woman  while  there  was  a  wound  on  the  finger.    Ll 
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some  of  these  cases,  the  severity  of  the  disease  may  be  due  to  the 
fact  that  the  attack  was  not  at  first  recognized  and  treated  as 
syphilis,  as  has  happened  in  many  cases  of  vaccinal  syphilis. 
The  character  of  the  rashes  which  appear  during  the  eruptive 
period  forms  a  trustworthy  ground  for  the  formation  of  a  prog- 
losis.     Not  only  is  a  roseola  in  itself  a  lighter  affection  than  a 
papular,  or  especially  than  a  pustular  eruption,  but  it  has  less 
nflnence  upon  the  later  course  of  the  disease  than  the  more 
enduring  exanthem,  since  the  latter,  during  its  existence,  is  con- 
stantly contaminating  the  blood  by  a  fresh  proliferation  of  syph- 
ilitic virus  in  the  various  local  deposits.     If  this  is  true,  it  does 
not  accord  with  the  assertions  of  many  authors,  that  there  is  a 
greater   predisposition  to   tertiary  affections,  especially  in  the 
\)one8  and  internal  organs,  among  such  as  have  had  but  slight 
cutaneous  manifestations.     This  view,  however,  is  not  yet  sup- 
ported by  a  sufficient  number  of  observations,  and  it  must  also 
\)e  borne  in  mind,  first,  that  there  is  no  necessary  relation  of 
cause  and  effect  in  these  cases,  since  the  antecedent  syphilitic 
affections  are  not  the  only  elements  which  influence  the  appear- 
ance of  tertiary  symptoms  ;  and,  second,  that  the  constitution  of 
the  patient  and  external  influences  also  play  an  important  part. 

Roseola  must  be  regarded  as  the  mildest  form  of  eruption ; 
papular  forms  are  more  grave  in  character,  and  a  pustular  rash, 
especially  one  that  consists  of  tubercles,  is  of  still  more  unfavor- 
able omen.  In  all  cases  of  syphilitic  local  affections  the  more 
iiearly  the  results  of  the  process  approach  the  character  of  gum- 
Diy  tumors,  that  is  to  say,  the  greater  their  tendency  to  sof ten- 
'^S  or  to  cheesy  degeneration,  rather  than  to  resolution,  the 
graver,  as  a  rule,  is  the  prognosis.  This  distinction  in  the  danger 
atteuding  deposits  of  these  respective  characters,  is  due  to  the 
^t  that  those  of  the  secondary  period  consist  of  a  simple  infil- 
t^tion  of  cells,  which  is  persistent,  but  still  capable  of  removal 
by  absorption,  whUe  those  deposits  which  are  tertiary  in  their 
<5haracter  undergo  rapid  changes  which  lead  to  destruction  of 
^e.  This  distinction  is  dependent,  too,  on  the  importance  of 
the  affected  organ.  A  simple  proliferation  of  cells,  which  after 
some  time  is  either  absorbed  or  converted  into  connective  tissue, 
^  a  very  different  significance  according  as  it  affects  the  skin,  or 
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a  bone,  or  the  iris,  or  the  adventitia  of  an  important  blood-vesseL 
of  the  brain. 

Although  the  prognosis  as  to  the  results  of  cases  of  this  sort^ 
must  always  be  grave,  we  must  remember,  on  the  other  hand, 
that  many  serious  affections,  more  especially  some  of  those  of  th^ 
nervous  system,  even  such  as  epilepsy,  various  paralyses,  apha- 
sia, and  the  like,  when  not  of  too  long  duration,  are  more  fevor- 
able  in  their  course  when  due  to  syphilis,  since  an  anti-syphi- 
litic treatment  sometimes  removes  morbid  conditions,  which  ar^ 
apparently  hopeless.     Care  must  be  taken,  however,  not  to  giv^ 
a  too  favorable  prognosis,  especially  in  cases  of  syphilitic  affec- 
tions of  the  ner\'ous  system,  for  anatomical  changes  which  can- 
not be  removed  are  often  at  the  bottom  of  the  symptoms,  or  2l^ 
temporary  cure  is  followed  by  a  recurrence  of  the  affection. 

The  prognosis  in  a  given  case  is  greatly  influenced  by  th^ 
patient's  general  condition  at  the  time.  If  this  bears  a  certain 
relation  to  the  local  symptoms,  the  prognosis  is  more  favorable 
than  when  great  weakness,  ansemia,  and  wasting  are  met  with  in 
conjunction  with  apparently  unimportant  local  manifestations. 
This  statement  is  especially  true  with  regard  to  the  secondary 
period.  In  the  tertiary  period  a  cachexy  of  high  grade  may 
exist  with  limited  affections  of  the  skin  or  bones,  and  in  a  short 
time,  under  the  influence  of  an  anti-syphilitic  treatment,  the 
local  s}Tnptoms  may  vanish,  with  marked  improvement  in  the 
general  condition,  and  the  patient  may  ultimately  regain  his 
flesh  and  present  a  healthy  appearance.  But  if  this  result  is  to 
be  attained,  there  must  be  no  serious  visceral  changes,  especially 
of  the  liver  and  kidneys,  and,  above  all,  no  intestinal  ulcerations. 
While  albuminuria  may  be  relieved  and  even  cured  in  some 
instances,  dysenteric  symptoms,  when  due  to  the  lesions  of 
syphilis,  almost  invariably  lead  to  speedy  death.  Well-marked 
marasmus  in  syphilitic  persons,  particularly  in  those  who  are 
advanced  in  years,  is  of  grave  omen,  even  if  the  administration 
of  the  iodide  of  potassium,  or  other  remedies,  suffices  to  remove 
some  of  the  local  sjinptoms.  Such  patients  frequently  die  from 
some  intercurrent  inflammatory  affection,  such  as  pneumonia,  or, 
more  commonly,  erysipelas,  which  starts  from  some  x>oint  of 
ulceration  on  the  skin  or  nasal  mucous  membrane. 
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As  in  all  diseases,  the  constitution  of  the  patient  has  an  im- 
portant influence  upon  the  course  of  syphilis,  and,  consequently, 
upon  the  prognosis.    It  is  in  differences  in  this  respect  that  we 
must  seek  for  explanations  of  the  varieties  which  are  seen  both  in 
the  primary  lesions  and  also  in  the  later  manifestations.     Car- 
xoichael  assumed  the  existence  of  several  varieties  of  the  syphili- 
tic virus  to  account  for  these  differences,  but  Cazenave  taught 
tliat  the  constitution  of  the  patient  was  the  most  important 
fia^tor  in  determining  the  character  of  syphilides.     Scrofulous 
ixxdividuals,  and  those  who  are  prone  to  suppuration,  are  apt, 
^len  affected  by  constitutional  syphilis,  to  suffer  from  pustular 
cutaneous  eruptions  and  suppurative  affections  of  the  mucous 
ixicmbranes. 

The  age  of  the  patient  has  a  great  influence  upon  the  prog- 
nosis.   The  great  danger  to  infant  life  from  hereditary  syphilis 
\isk&  been  already  pointed  out,  and  this  danger  is  not  much  less 
vrhen  children  acquire  the  disease  from  their  nurses,  or  in  other 
'wrays,  at  a  very  early  age.     With  children,  the  danger  is  due  to 
tlie  intensity  with  which  the  disease  develops    and   runs  its 
course ;  in  the  aged,  to  the  slowness  with  which  waste  is  repaired 
in  the  senile  organism.     Old  people,  therefore,  are  placed  in 
peril  by  syphilis,  and,  at  all  events,  the  disease  in  them  runs  a 
naore  chronic  course,  even  if  the  symptoms  are  not  very  severe. 

Sex  influences  the  type  of  the  disease  more  than  its  intensity. 

Among  women  it  is  more  apt  to  lead  to  anaemia  of  a  high  grade, 

a-nd  to  functional  diseases  of  the  nervous  system,  than  among 

nxen,  and  for  this  reason  the  symptoms  of  the  early  part  of  the 

secondary  stage,  in  the  former  sex,  often  lead  to  the  supposition 

that  the  patient  is  suffering  from  chlorosis,  phthisis,  or  some  dis- 

®5tee  of  the  spinal  cord.     Moreover,  in  women,   menstruation, 

pregnancy,  and  the  change  of  life  affect  the  course  and  prognosis 

of  syphilis. 

The  Tiohits  of  the  patient  may  also  modify  the  course  of  the 
disease  to  a  great  extent.  Those  who  devote  their  nights  to  dis- 
sipation, more  especially  if  they  are  addicted  to  the  excessive  use 
<>f  alcoholic  drinks,  or  are  already  suffering  from  chronic  alcohol- 
^  are  very  unfavorable  subjects  for  syphilis,  and  they  often^ 
^ten  once  attacked  by  it,  are  never  entirely  freed  from  some  of 
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its  iniiTrifFftaiiMaa,  and  tbm  lires  aie  often  manifestly  shortaed 

FfaAlIrff  the  progmafa  is  to  a  great  degree  Inflnenccd  bytk 
ft  I  ntmi  mi  winch  is  pmsned,  tir  which  has  been  already  an- 
ploF^ied-  It  cannot  be  denied  that  a  mercurial  treatmenU  wMd 
fidddjf  caojes  saliration  and  other  evidences  of  mercnrialism, 
whik  it  has  bat  little  influence  on  the  syphiliB,  may  cause  great 
injory  to  the  co^^tution  of  the  patient,  and,  in  conjunctkft 
with  unfaTorable  hygienic  circumstances^  lead  to  a  scorbutk 
oonditiou. 

On  the  other  hand,  it  is  possible,  by  a  judicious  administnr 
tion  of  mercury,  not  only  to  cause  a  disappearance  of  certain 
^Tuptoms,  but  to  tender  the  disease  less  severe  in  its  course,  and 
indeed  almost  to  cure  it.  The  favorable  effect  of  the  iodide d 
potassium  upon  cases  presenting  the  gravest  symptoms,  may 
cause  the  reversal  of  an  unfavorable  prognosis  ;  but  it  is  not  well, 
under  such  cLrctmistances,  to  be  too  hopeful  as  to  the  futm 
The  action  which  an  anti-syphilitic  treatment  has  upon  the 
sjrmptoms  of  the  disease  is  often  the  measure  of  the  severity  of 
the  affection  and  of  the  activity  of  metamorphosis,  and  ito 
fumishei?  important  data  for  the  fonnation  of  a  prognosis. 

Tlie  question  of  the  possibility  of  the  cure  of  syphilis,  wMcli 
is  of  such  great  prognostic  importam^e,   is  one  which  has  in- 
terested physicians  from  time  imniemorial,  and  one  wliieh  has 
often  been  aiiswereil  in  the  negative.     We  now  know  with  cer- 
tainty that  a  patient  may  entirely  recover  from  syphUis,  au^l 
that,  too,  in  a  comparatively  short  time ;  for  the  occurrence  d 
cases  of  stx^ond  infection,  some  years  after  first  contractiEg  i! 
disease,  has  Lieen   abundantly   proved.     We  know  also  X\w  .: 
Bpontaneous  cure  of  syphilis  may  take  place  at  any  stage.    Tli:' 
is  estalilished  as  to  the  primary  stage  of^  among  others,  the  ca>'  - 
of  intentional   inoculation   which   were  observed   by   von  Rin- 
eck*.*r  and  by  the  anonymoxis  surgeon  of  the  Palatinate  (see 
103),  and  nnnierous  cases  in  which  an  expectant  treatment  wr 
♦'niph>yed  by  Hotcliinson,  Diday,  and  others,  prove  the  truth 
Hie  assertion  as  to  the  secondary  stage.     Tertiary  manifestatio 
arc*  only  eajKible  of  cure   in  proportion  as  the  loss  of  tissi 
which  {\\iiy  involve  does  not  affect  tissues,  organs,  or  localities 
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great  physiological  importance.    It  is  to  be  regretted  that  we 

-possess  no  criterion  of  the  actual  cure  of  syphilis  ;  when  we  see, 

after  the  acute  stage,  a  period  of  many  years  of  undisturbed 

laealth,  and  the  procreation  of  healthy  offspiing,  it  is  higlily 

probable  that  there  has  been  a  complete  and  permanent  cure^ 

but  there  is  no  absolute  certainty  as  to  the  future. 


TREATMENT. 


Prophylaxis. 


In  dealing  with  a  disease  which  is  propagated  by  a  fixed  co:*^- 
tagion,  the  hope  might  be  entertained  that  it  would  be  possibL^^ 
by  a  strict  prophylaxis,  not  only  to  cause  a  diminution  of  it,  bc^-* 
finally  to  effect  its  disappearance.     This  was  recognized  as  earL^ 
as  the  first  epidemic  outbreak  of  sjrphilis,  as  may  be  seen  by  tlB^^ 
strict  rules  for  the  isolation  and  confinement  of  the  syphilitic 
which  were  promulgated  at  the  end  of  the  fifteenth  century^ - 
But  as  to  syphilis,  which  spreads  principally  by  sexual  inter" 
course,  there  are  difficulties  in  the  enforcement  of  prophylactic^ 
precautions  which  have  as  yet  never  been  fully  surmounted.     E:^ 
it  is  difficult  in  a  small,  enclosed  territory  to  limit  to  the  infecte^S- 
individual  a  disease  which  for  months  is  directly  contagious,  anc^- 
for  years  communicable  to  his  offspring,  it  is  well-nigh  impossi^ — ' 
ble  to  effect  it  in  localities  which  are  in  frequent  and  close  com — 
munication  with  others  in  which  all  prophylactic  precautions^ 
are  neglected.       With  the  intimate  relations  existing  at  th^^ 
present  day  between  all  parts  of  the  world,  syphilis  is  constantlj^^ 
transported  from  one  place  to  another. 

Pix)stitution  is  the  source  whence  the  syphilitic  virus  is  evet^"^ 

freshly  drawn,  and  the  first  effort  towards  effecting  any  prophy 

laxis  of  syphilis  should  include  some  sort  of  supervision  of  pros — 
titution,  since  the  experience  of  thousands  of  years  has  showifc.. — 

it  to  be  an  unavoidable  evil,  the  suppression  of  which  is  impossi 

ble. 

That  an  official  supervision  of  this  kind  has  the  most  &yoTa- 

ble  influence  in  diminishing  syphilis,  has  been  proved  by  the^^ 
results  which  have  been  attained  whenever  a  strict  control  hafl^*^ 
been  substituted  for  the  freedom  or  insufficient  sanitary  rulej  ^^' 
which  had  previously  existed.     This  has  been  seen  in  Belgium-^* 
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a^d  in  England,  where  quite  recently  a  supervision  and  exami- 
xiation  of  the  notorious  prostitutes  of  the  garrison  towns  has 
l>een  practised,  and  where  the  condition  of  the  troops  has  been 
much  improved.* 

A  full  consideration  of  this  question,  which  is  of  such  extra- 
ordinary importance  for  the  public  health,  would  be  out  of  place 
liere.     We  must  limit  ourselves  to  the  statement  of  some  of  the 
principal  points,  which,  however,  as  fundamental  principles,  are 
pretty  generally  recognized.     It  is  the  duty  of  the  State,  in  the 
interest  of  the  health  of  its  citizens,  not  only  to  limit  prostitu- 
tion, but  to  exercise  a  supervision  over  it,  for  it  has  been  found 
everywhere  that  the  secret,  unwatched  prostitutes  are  far  more 
active  in  the  spread  of  syphilis  than  those  who  are  subjected  to 
regular  inspection.    For  the  attainment  of  this  end,  it  has  the 
right,  in  the  interest  of  all,  to  limit  the  personal  liberty  of  such 
persons  as  may  be  considered  dangerous  to  the  common  welfare, 
and  to  use  force,  if  necessary,  to  obtain  an  examination  as  to  the 
condition  of  their  health.      Regular,   frequent,   and  thorough 
examinations  are  necessary  ;  and  they  are  in  most  cases  of  great 
benefit  to  those  subjected  to  them,  since  they  afford  them  an 
opportunity  of  being  cured  by  timely  treatment.     Although  it  is 
desirable  and  necessary  to  furnish  all  inducements  to    these 
unfortunates  to  enter  the  hospitals  voluntarily,  still  it  has  been 
'^'md  that  but  few  avail  themselves  of  this  privilege,  and  how 
^^^Oe  influence  the  free  treatment  of  all  syphilitic  patients  at  the 
^<^st  of  the  state  has  in  diminishing  the  prevalence  of  the  dis- 
^^^,  may  be  distinctly  seen  from  what  has  taken  place  in  Fin- 
land.' 

Up  to  the  present  time,  it  has  been  everj^where  found  that 
J^st  that  class  of  prostitutes  who  are  the  most  apt  to  spread 
^^Philis  will  not  subject  themselves  to  treatment,  except  under 
^^Hipulsion.    The  action  of  the  State,  or  of  a  community,  may 

'  A  Parliamentary  Commission  reported  in  the  year  1871,  that  in  those  districts  in 
^^^li  the   '*  Contagious  Diseases  Act*^  had  been  enforced,  the  number  of  soldiers 
*^^<Q^ed  with  venereal  disorders  in  one  thousand  had  diminished  from  one  hundred  and 
^*^^  to  ftft^-four,  during  the  period  from  1865  to  1870. 

*  Compare  the  interesting  paper  of  0.  Bjdt^  Die  Verbreitung  der  rener.   Krank- 
in  Fimilaiid.    Beriin,  1874 
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go  still  further  in  this  direction.  Prostitntes^  when  brouflit 
under  the  discipline  of  the  establishments  maintained  for  Urn 
treatment  when  diseased,  can  be  Biibjected  to  influences  whkli 
may  induce,  at  least  some  of  them,  to  give  np  their  old  cailiog  ] 
and  adopt  some  respectable  means  of  earning  a  livelihood,  aw  »  ! 
shown  by  the  favorable  results  that  have  been  attained  nndt^rtte 
laws  which  have  been  in  force  in  England  during  the  last  fpi 
years. 

At  all  events,  all  prostitutes  found  to  be  sypliilitic  should  k  \ 
kept  in  a  hospital  until  they  are  cured*     An  ambulatory  imi- 
ment  precludes  the  attainment  of  one  important  object,  that  d 
rendering  them  powerless  for  evil  while  their  disease  is  id  ite  j 
most   dangerons    stage.     How    long    such  patients  should  ta 
detained,  is  a  very  important  question,  and  one  that  is  diffidt  I 
to  answer ;  for,  while  all  such  ca^es  need  careful  consideration, 
those  which  are  not  to  be  under  supervision  after  their  &  j 
charge  demand  still  more  careful  scmtmy. 

It  has  be**n  often  urged  that  entire  classes  of  men,  whoDOto- 
riously  contribute  largely  to  the  spread  of  syphiUs,  as  for  j 
instance  soldiers  and  sailors,  should  be  subject  to  periodical 
examinations,  and  that  sailors  especially  should  he  in:^])*ft«d 
befon*  leaving  a  port,  and  again  before  entering  another,  and 
that  if  found  infected  they  should  be  placed  in  quaranfe' 
The  workmen  in  some  of  the  glass-works  in  the  neighborln>odo( 
Lj^ons  have  of  their  own  accord  demanded  such  examinations 
to  do  away  with  the  possibility  of  infection  from  the  tubes  usJ 
by  them  for  blowing  glass,  which  are  passed  from  moutlita, 
mouth. 

Finally,  it  can  scarcely  be  doubted  that  the  authority  of  tk*  ^ 
state  wfirrants  tlie  jmnJi^kment  of  a  person  who  has  knowijigly 
infected  another  with  such  a  disease  as  syphilis.     The  lawsol 
various  Gennan  countries  formerly  contained  definite  statu 
this  point,  but  they  are  not  includi^  in  the  Imperial  Cr 
Code  of  the  15th  of  May,  1871 ;  however,  the  decree  in  rei 
punishmtmt  for  injuries  to  the  person,  whether  caused  by 
gence  or  by  design,  might  be  applied.     It  is  possible  that  ii 
countries  there  may  stUl  be  definite  police  regulations  in  rt 
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With  the  nnbonnded  intercourse  between  diflPerent  countries 
-^hich  has  been  developed  in  recent  times,  thorough  efficiency 
cannot  be  attained  by  means  of  prophylactic  regulations  tliat 
are  enforced  only  by  individual  states.  It  is  the  duty  of  all 
civilized  states  to  adopt  a  common  course  of  action  against 
these  diseases,  and  there  is  a  need  of  universal  prophylactic 
regulations  that  is  being  more  and  more  widely  recognized. 

In  framing  prophylactic  rules,  it  must  be  borne  in  mind  that 
syphilis,  during  a  portion  of  its  course,  is  capable  of  being  com- 
nmnicated  from  its  local  manifestations,  and  during  a  much 
longer  period  can  be  transmitted  to  the  offspring  of  those  affected 
\irith  it. 

Dming  the  secondary  stage,  therefore,  the  use  of  such  drink- 
ing utensils,  plates,  towels,  etc.,  as  are  used  by  others,  should 
be  avoided  by  infected  persons.     Especial  watchfulness  should 
be  exercised  to  prevent  the  contamination  of  surgical  instru- 
ments, which  may  through  negligence  become  vehicles  of  conta- 
gion.   By  far  the  most  important  example  of  infection  of  this 
character  is  vaccination,  and  from  the  facts  detailed  above  (see 
p.  61  et  seq.)  the  following  mles  may  be  drawn  : 

If  possible,  only  children  "whose  parents  are  known  to  the  physician  should  be 

^^  as  sources  of  vaccine  matter.     If  there  exists  the  slightest  suspicion  that  either 

of  the  parents  is  affected  with  syphilis,  although  the  child  may  be  apparently  in 

perfect  health,  no  vaccination  should  be  performed  from  it      Since  hereditary 

"Jphilis  in  a  large  majority  of  cases  manifests  its  existence  before  the  exj^i ration  of 

the  third  month  of  infant  life,  it  is  advisable  to  vaccinate  from  children  above  that 

^  and  if  possible  from  such  as  have  attained  the  age  of  six  months.     It  is  safer 

*lso  in  doubtful  cases  not  to  vaccinate  from  thojirst  children  of  any  given  parents, 

although  it  is  quite  possible  that  those  bom  subsequently  may  be  syphilitic,  while 

^e  earlier  ones  are  healthy,  since  the  parents  may  have  contracted  syphilis  after  the 

oirth  of  some  of  their  offspring.     A  child  from  whom  it  is  proposed  to  vaccinate 

others  most  be  examined  by  the  physician  with  special  reference  to  the  discovery  of 

^J  possible  symptoms  of  syphilis.     It  must  be  entirely  stripped,  and  the  anal 

'^on  m  particular  should  be  subjected  to  close  scrutiny.     Special  care  should  be 

**en  to  ascertain  if  coryza  or  a  light  grade  of  hydrocephalus  is  present,  and  if 

^iner  of  these  symptoms  is  discovered  it  should  prompt  careful  inquiry.     Great  care 

**^o^d  be  exercised  to  avoid  the  inoculation  of  blood,  or  of  serum  which  has 

^ded  from  the  vaccine  pustule  some  time  after  it  has  been  opened.     Adults  should 

^^  eerre  as  vaccinifers.     FinaUy,  in  case  a  number  of  children  or  adults  are  to  be 

^^^^^Hated  at  one  sitting,  those  of  them  who  may  be  suspected  of  being  syphilitic 


xi;     o-o     xiV7K     yjxi.±y     xxv.  \^v.  oocca   y      uv/     xixc*.aw 

wet-nurse,  devoting  sj^ecial  atten 
son  where  traces  of  sj^philis  are 
genitals,  the  mouth  and  throat, 
bones ;  but,  if  possible,  it  is  well  t< 
she  has  previously  nursed.  Ai 
least  suspicion  of  syi^hilis  should 
nurse.  It  is  no  less  necessary  t 
ditary  syphilis,  or  those  upon  wh 
lis  rests,  from  being  given  to  hea 
in  which  the  custom  of  emplo 
greatest  care  must  be  exercised  in 
inflicting  a  severe  penalty  for  cj 
upon  healthy  persons,  should  be 
A  syphilitic  child  may  be  nursed  1 
previously  had  symptoms  of  syp] 
such  symptoms,  it  is  safer  to  f( 
although  the  risk  of  her  contraci 
slight. 

The  physician  must  on  no  accc 
ing  the  charge  of  syphilitic  chil< 
through  kisses  or  the  use  of  its  ea 

The  question  of  the  propriet; 
persons  who  have  recently  or  at  g 
ills,  is  of  great  importance  from 
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time  must  elapse,  after  the  disappearance  of  all  symptoms,  to  do 
away  with  all  danger  of  infection.     In  such  cases  it  is  impossi- 
We  to  give  a  i)ositive  answer.    When  a  man  has  enjoyed  one,  or 
still  better,  several  years  of  undisturbed  good  health  after  the 
disappearance  of  all  symptoms  of  syphilis,  he  may  be  allowed  to 
marry ;  but,   although  under  these  circumstances  there  is  no 
direct  danger  of  his  infecting  his  wife,  there  is  no  certainty,  but 
only  a  strong  probability,  that  his  offspring  will  be  healthy. 
The  difficulty  above  referred  to,  that  there  is  no  absolutely  certain 
fflgn  of  the  complete  cure  of  syphilis,  is  nowhere  more  manifest 
than  in  the  consideration  of  this  question.     We  must  here  con- 
tent ourselves  with  having  pointed  out  the  principles  by  which 
the  physician  must  be  governed.    An  accurate  knowledge  of 
Byphilis,  and  especially  of  the  facts  relating  to  its  transmission, 
combined  with  tact  and  knowledge  of  the  world,  will  put  him  in 
a  position  to  give  a  decision  for  the  best  interest  of  his  patients, 
and  the  community  at  large,  in  those  difficult  and  involved  ques- 
tions which  are  so  often  met  with  in  practice.     For  a  more 
thorough  consideration  of  the  points  which  arise  in  this  connec- 
tion, we  refer  to  the  brochure  of  Langlebert,  which  has  recently 
appeared.* 

Prom  what  has  been  said  above  in  regard  to  the  different 
means  of  contagion,  the  rules  which  an  individual  should 
observe  in  order  to  preserve  himself  from  infection  may  be  infer- 
^  It  is  not  our  object  to  go  more  deeply  into  this  matter,  to 
enumerate  the  rules  proposed  by  physicians  as  early  as  tlie 
fifteenth  and  sixteenth  centuries,  or  to  give  the  numerous  lotions 
and  the  like  which  have  been  recommended  as  preventives,  and 
It  is  only  on  account  of  its  historical  interest  that  we  will  state 
^t  it  was  seriously  proposed  to  introduce  syphilization  as  a 
prophylactic,  from  its  analogy  to  the  inoculation  of  the  virus  of 
^ola  (Auzias  Turenne). 

TREATMENT. 

^P*Ut)disiacii8 :  PaU  accounts  of  the  treatment  with  mercury  are  given  by  the  vari- 
ous writers  of  this  coUection,  e.g.y  by  J,  Widmanrij  G,  ToreUay  CataneuSy  de 

>  Ia  Qyidiilis  dans  see  rapports  avec  le  mariage.    Paris,  1873. 
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Tigo,  and  others ;  while  X.  Schmaus,  U,  von  Hutten,  and  N.  BM  hare  disciiiF  ^ij 
more  particularly  the  merits  of  guaiacmn.  Ddkado's  brochures,  already  quofc,^ 
on  page  9,  also  treat  especially  of  guaiacum.— Mercurial  Treatment:  J,  HuC^cA- 
inson,  On    the  Use  of  Mercury  in  Syphilis.     Paper  read  at  the  Hunterian 

Society  of  London,  Jan.  8,  1874,  Med.   Times  and  Gaz.,  1874,  VoL  L  p.  7» 

v.  Sigmund,  Die  Einreibungscur  mit  grauer  Salbe  bei  Syphilisformen.  Wiea, 
1859.—^.  BrandU,  Grundsatze  bei  BehandL  d.  Syph.  Berlm,  1870.-V.  ^ 
Ountz,  Die  Einreibungscur  b.  Syph.  in  Verbindung  mit  Schwefelw&aBenL  Leip- 
zig, 1872.— Internal  Use  of  Corrosive  Sublimate:  v.  Sigmund,  Wien.  ni.ed 
Wochensch.,  1873,  Nos.  15,  18,  19,  81, 35.— Hypodermic  Injections  of  CorrosiTe 
Sublimate :  O,  Lewin,  Annal.  d.  Charit^krankenhauses  in  Berlin,  B.  XTV.,  l&SS. 
^Uhlemann,  Wien.  Med.  Presse,  1869,  No.  IS.-^OrHnfeld,  Ibid.,  Noa  17,  20, 
24,  28.— ??.  Sigmund,  Wien.  med.  Wochenschr.,  1869.— Hypodermic  Injections 
of  Calomel :  Ragazzoni  and  Appiani,  Giom.  itaL  delle  malatt,  ven.,  etc.,  Aag>i 
1870,  quoted  in  Arch.  f.  Derm.  u.  Syph.,  B.  HI.  p.  98.— Ibid.,  p.  478.— Iodine: 
Wallace,  Lancet,  1836.—^.  A.  Lane,  Lancet,  1873,  July  26. 

In  the  treatment  of  syphilis  the  first  question  which  arises  is, 
whether  the  virus  can  be  destroyed  at  the  point  of  infection,  and 
its  absoi-ption  into  the  organism  prevented.  Since  we  have 
already  stated,  that  the  primary  affection  is  not  the  first  local 
expression  of  a  general  blood-poisoning,  but  the  action  of  tb© 
virus  which  is  for  a  time  limited  to  the  point  of  infection,  tb© 
answer  to  this  question  has  a  special  significance. 

A  great  difficulty,  and  one  which,  at  all  events,  is  the  cause 
of  such  frequent  failures  in  the  attempt  to  cut  syphilis  short  in 
the  primary  stage,  lies  in  the  fact  that  the  infection  in  many 
cases  does  not  manifest  itself  at  the  point  at  which  the  virus 
entered  until  after  a  period  of  incubation  of  some  weeks.  It  is 
therefore  not  to  be  wondered  at  that  the  observations  which  have 
been  reported  in  regard  to  this  question  are  conflicting. 

Hunter,*  who  looked  upon  the  primary  lesion  as  a  purely  local  affection,  and 
therefore  cauterized  or  excised  it,  did  not  omit  to  caU  attention  to  the  fact  that  the 
result  was  uncertain,  since  there  was  no  positive  evidence  of  the  extent  to  which  the 
tissues  were  diseased.  Cazenave,''  who  holds  the  opposite  view  as  to  the  nature  of 
the  primary  lesion,  expresses  himself  distinctly  as  discountenancing  attempts  of  this 
character. 

'  L.  c.,  p.  331. 

"L.  €.,  p.  177:  "Le  symptome  primitif,  quel  qu'il  soit,  est  toajoon  rezpreamon 
locale,  plus  ou  moins  tardive,  d^un  otat  general ^^  P.  183 :  *^  ^  mes  yeoz  elle  pent  avoir 
des  cona6quences  funestes."" 
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However,  such  attempta  are  constantly  being  raade^  and  favorable  results  aie 
iiiied  from  an  abortive  treatment  of  this  kincl,  not  onlj  in  cjises  in  whicb  the 
il  manilestations  are  seen  almost  uumediately  after  infection  (v.  Sigmund)/  bat 
>  in  those  in  which  the  primary  lesion  had  developed  in  the  usual  way,  and  in 
icb,  from  the  presence  of  tlie  induration,  there  could  be  no  doubt  as  to  tbe  ey]jh- 
ic  nature  of  the  affection.  Humphry,'  of  Cambridge,  Hiiter,'  v.  Langenbcck, 
I  abo  P.  Vogt/  Imve  published  u  number  of  cases  in  which  the  results  were  fav- 
tbk  On  the  other  hand,  Bunihttad  hiis  abandoned  this  treatment,  and  Berkelej 
H  reports  a  case  in  wliich  he  cauterized  a  wound  on  the  fremdum  with  fuming 
rk  acid  about  twelve  hours  after  coitus,  but  still  the  cicatrix  became  indurated, 
A  Wis  followed  in  due  time  by  constitutional  syphilis.  Upon  this  he  grounds  his 
iTiction  of  the  uselessness  of  such  abortive  methods.  V,  Lindwunu  *  and  others 
re  tried  the  same  methods  repeatedly,  but  without  succeaa. 

Still,  howpver,  the  positive  results  that  have  been  attained 
ve  eneouragement  for  fresh  attempts  in  enclx  eases  as  are  pecu- 
irly  suitable  for  this  mode  of  treatment,  in  those,  for  instance, 
I  wMch  the  primaiy  lesion  is  on  the  edge  of  the  prepuce  or  on 
ne  or  the  other  of  the  labia  minora*  or  in  which  there  is  a  pai)ule 
ntli  sharply  defined  limits,  and  even  the  presence  of  a  slight 
anotiot  of  Ijanphatic  enlargement  in  the  groin  does  not  neces- 
p^j  contraindicate  the  excision  of  the  papule.  The  radical 
*Bmoval  of  the  deposit  at  the  point  of  infection  mnst  not  be 
l^gd,  however,  to  excite  too  much  hope. 
BN^^^  after  infection,  the  initial  lesion  takes  the  form  of  an 
^^l  it  should  be  cauterized  during  the  first  two  or  three  days 
*rith  fmning  nitric  acid,  or,  according  to  v.  Signmnd,  with  a 
Solution  of  sulphate  of  copper  (two  dmchms  to  the  fluid  oume), 
^^mth  concentrated  carbolic  acid.  An  ulcer  of  this  character  is 
^iiently  only  a  chancroid  ;  bnt  if  the  vii-us  of  syphilis  has  been 
Docalated  at  the  same  time,  there  is  nevertheless  some  prospect 
f  destroying  it  by  converting  the  chancre  into  a  simple  ulcer  by 
mterization. 

If  the  primary  lesion  is  too  far  developed,  or  if  its  location 
'bids  abortive  treatment,  it  is  sufficient,  when  dealing  with  sim- 

'  Wicnet  med,  Wo<!henschrift,  1867,  Noa,  43,  44,  and  64 
«Med.  Timea  and  Gazette,  1804,  Vol  U.,  p.  18L 
^Berliner  kUn.  Wochenachr. ,  1867,  Ifo,  27^  p,  287, 
•niidem,  1871,  No.  38,  p.  455, 
•L.  a,  p.  154.  ♦ 
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pie  erosions,  or  with  superficially  ulcerated  indurations,  to  keep 
them  clean  by  ft-equent  washings,  or  by  means  of  sitr-batlis  iir 
the  case  of  females,  and  to  dress  them  with  moistened  charpit^ 
changed  several  times  daily  far  the  purpose  of  promoting  eki' 
trization,  which  may  occur  while  the  induration  is  still  percepd- 
ble  or  even  advancing.     K  there  is  much  suppuration,  it  is  adris- 
able   to  use  an  astringent  solution   of   the  acetate  of  '    '  "^ 
sulphate  of  copper.     In  tr*?ating  large  ulcerating  indnni 
is  well  to  use  lotions  containing  mercuiy,  such  as  the*^bl«k^ 
wash,"  of  the  strength  of  eight  grains  of  calomel  to  theflni! 
ounce  of  lime-water,  or  perhaps  still  weaker,  as  five,  or^vL 
tliree '  grains  to  the  fluid  ounce.     If  corrosive  sublimate  be  ns" . 
it  must  be  in  extremely  dilute  solution,  for  even  in  the  prop'? 
tion  of  a  grain  to  the  fluid  ounce,  it  will  not  be  borne  for  any 
length  of  time  by  the  uninjured  mucous  membranes.    Salvt^ 
caniKjt    be  used  to  advantage  in   the  treatment  of  syphilitic 
primary  lesions, 

Phagfrh-ena  is  best  treated  after  the  method  of  HntcliiiiBOt 
and  Zeissl,  by  permanent  baths  in  connection  with  irrigations* 
which  a  solution  of  the  permanganate  of  potash  maybe 
In  a  few  days  the  dead  tissues  become  separated  and  the 
begins  to  granulatf'.     Th<^  can t(^rizat Ions  with  fuming  nitric 
wliich  wc^re  formerly  em])loyed,  are  seldom  followed  by  u 
tation  of  the  process,  and  frequently  the  destructive  action 
€eeds  with  all  the  greater  nipidity,  so  that,  partly  by  the  m^ 
biil  procei^s,  and   jmrtly  by  the  cauterization,  the  whole  oi 
may  be  destroyed.     The  adnimistration  of  opium,  whicli 
been  so  much  praised,  can  only  allay  the  geneml  discomfort  o^ 
the  patient,  who  is  usually  sleepless  and  much  reduced ;  but 
thif^  respi'ct  it  is  of  great  service,  and  should  not  be  omitted.^ 

The  treatment  of  primary  lesions,  having  the  form  of  €to 
crous  uk^ers,  when  cauterization  with  fuming  nitric  acid  is  d*, 
feasible,  consists  principally  in  keeping  them  clean  and  qj 
tliein  with  a  moderately  astringent  solution,  a  weak  sulph 
copper  solution  being  particularly  serviceable.     Recently 
form '  has  been  much  praised  as  a  remedy,  which,  if  dusted 

^  Equivalent  to  the  Murk  }ff*rcnrial  Lotion  of  the  BiitiEli  PliarmAoopCK*« 
"  H.  *S,  Purdan^  Dublin  Journal  of  MecL  Science,  1873,  p.  51. 
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incres,  will  deprive  tliem  of  their  specific  chamcter,  and  con- 
t  them  in  a  few  days  into  granulating  surfaces.  As  it  also 
^ess*_^s  slight  anaesthetic  properties,  it  may  be  used  likewise 
the  treatment  of  painful  phagedaenic  ulcers, 
drfuplications  of  the  primary  lesion^  such  as  phymosis,  paiu- 
yraosis,  and  suppurating  buboes,  must  be  treated  according  to 
-gical  principles.  When  there  am  ulcerating  indumtions  in 
f  sulcus  glandis,  and  plijTnosis  occurs,  division  of  the  prepuce 
)ften  indicated  in  order  that  the  surface  of  the  ulcers  may  be 
pt  clean  and  remedies  applied  diix^ctly  to  them. 
Ought  the  primary  lesion  to  be  treated  b}^  the  internal  use  of 
ti-s}^ihilitic  medicines  ?  This  question  presupposes  an  answer 
the  other,  Are  there  remedies  which  act  as  direct  antagonists 
the  virus  of  syphilis'?  In  accordance  with  the  experience  of 
,e  last  three  centuries  in  the  treatment  of  syphilis,  the  answer 
\  this  question  must  be,  that  iJiercwry  appears  to  be  such  a 
jmedy. 

I  Memirf  was  in  use  as  early  as  tbe  end  of  the  fifteenth  centurj,  and  apparently 
ndmrmn  (1497)  was  the  first  to  employ  it.  It  waa  then  used  by  nalian  phy- 
iciaai,  for  example  by  Pet nuj  Pmct or  (1500).  Tlie  favorable  results  of  its  action 
ijwn  many  cutaneous  affections,  which  were  known  to  the  Arabian  physicians,  pro- 
•*"J  led  to  its  6rst  use,  odginaUy  in  the  form  of  salvea  and  fumigations,  in  the 
''■fcniciit  of  syphilis. 

^^  esteem  in  which  this  drug  has  been  held  by  physicians  of  different 
™i  has  been  very  varied ;  while  at  one  time  it  has  been  praised  to  the  skies, 
t*notlief  it  has  been  reviled  as  the  most  deadly  poison,  and  been  almost  accused 
^ TOg  the  source  of  the  syEiptonis  of  syphilis.  The  strife  between  the  niercuri- 
^  tftd  tbe  auti-mercurialists  has  been,  efipecially  at  times,  a  very  active  one ; 
^  CTf^  our  own  times  have  Been  some  revival  of  the  old  confiict ;  and  while  a 
JccntFVcnch  author  ^  would  put  mercury  in  the  museum  of  therapeutic  relics.  X 
^^^kwin '  demands  that  government  shall  bylaw  forbid  its  use.  For  a  detailed 
'*'^Uiit  of  the  vicissitudes  which  the  use  of  mercury  in  the  treatment  of  ayphilis 
k^uuflLfgone,  w©  refer  the  reader  to  Ku^smauF.^  work»  and  to  the  hiii^torical  studies 
Pjt'kifcb,  wiiich  have  recently  appeared,  and  1  will  only  state  that  die  opposition 
tbe  aae  of  this  drug,  which  has  spnmg  up  from  time  to  time,  had  its  origin, 
edally  in  earlier  times,  in  ita  abuse.     OriginaUy  employed  by  the  quacks,  into 

A.  DfJipr^^  Traits  thdoriqae  et  pratique  de  la  Syphilis  on  Infection  pnrulente  ayphii 
s,  1873- 

/.  Hermann^  Ueber  die  Wirkungen  dea  QuecksilberB  aui  den  menschL  Organ- 
tiL     Teacben,  1873. 


376  BAUMLER.— SYPHILIS, 

whose  hands,  as  shown  by  passages  in  the  various  authors  collected  by  Loisiuas^  m 
well  as  by  statementa  in  old  chronicles,  the  treatment  of  this  disease  has  alwajsbM 
willingly  entrusted  by  the  public,  the  remedy  was  soon  adopted  by  phyaidaitf,  tad 
it  is  doubtful  whether  the  empirical  treatment  of  the  former  or  the  modes 
tioned  by  the  faculty,  which  were  employed  by  the  latter,  did  the  greater 
of  injury  to  .the  patient.     When  we  read  the  descriptions  of  these  modes  of  tflat- 
ment,  even  that  of  the  inunction  cure  introduced  in  the  present  csentury  bj  Lo«f- 
rier-Rust,  we  are  rcniinded  of  the  torture  chambers  of  the  Middle  Ages,  and  (u 
understand  the  truth  of  the  statement  of  D.  Abercromby,  that  many  thooglitdalt 
itself  Icaa  tcrrililc  than  the  tortures  of  a  treatment  by  salivation*     Salivation,  up  tu 
the  secretion  of  several  pounds  of  saliva  daily^  was,  and  remained,  Uie  objed  of  nil 
mercurial  treatment,  in  spite  of  the  protestations  of  Astruc  and  others,  who  did  no* 
entirely  condemn  the  use  of  mercury.     It  is  only  in  modem  times  that  phr^:     - 
have  abandoned  this  fatal  error ;  and  v.  Sigmund  rendered  a  great  service  in  *i 
ing  that  salivation,  bo  far  from  being  necessary  for  the  favorable  effect  of  m:  i 
on  syphilis,  was  really  injurious. 

Freed  from  this  and  other  abases,  mercury,  in  spite  of  tln^  si- 
lent denunciatious  of  some  modern  anti-mercarialists,  has  ^^ 
risen  considembly  in  tlie  esthnation  of  the  physician  of  iwpnt 
decades  ;  for  no  nni>rejndiced  observer  can  deny  that  its  action 
npon  By]>hilia  is  quite  evident.     This  is  nowhere  better  shown 
than  in  its  action  upon  the  cutaneous  manifestations  of  sypliilii 
It  is  Indeed  true  that  exanthemata,   of  light  grade  especially* 
may  undergo  spontaneous  cure ;  but  when  cases  treated  wit^  j 
mercury  are  contrasted  witli  such  as  have  been  treated  upon  ili6 
expectant  plan,  there  is  no  comparison  between  the  course  of  tte 
symptoms  in  the  two  instances.     Under  mercurial  treatment  tto 
Dianifestations  vanisli  completely  in  the  course  of  a  few  weekfl, 
wliib.^  under  the  ex|wctant  treatment  they  may  last  for  moitls 
with  unabated  intensity.     That  mercury  produces  these  resultSs 
not  alone  by  changes  in  the  geneml  nutrition,  but  that  it  lififl 
also  a  db-ect  local   a^.^tion  upon   the  diseased  parts,  has  b^ 
j)roved  by  the  results  wliich  followed  the  liypoderraic  inj*^tioTis 
of  coiTosive  sublimate  made  by  CIl  Hunter,  Hebm,  Kobnc  ^""^ 
others*     In  Kobner's'  case,  a  coutiuent  papular  sy^ihilide 
the  shoulder  mpidly  became  paler  in  color  after  the  hypod^ 
injection  of  corrosive  sublimate  into  its  centre,  while  an  eqi 
large  patch   of  the    eruption    situated    in   the   lumbar   i^ 

*  ArchiT  f .  Derm,  u.  Syph.,  B.  L  p.  628. 
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mained  nnaltered.     Monti'  noticed  that  flat  condylomata  in 
dldi-en  rapidly  disappeared  when  such  injections  were  made 
to  them-    An  analogous,  but  slower,  action  is  seen  when  a 
[aster  containing  mercury  is  applied  to  syphilitic  affections  of 
le  skhij  or  when  a  mercmial  salve,  such  as  the  oleate  of  mer- 
[uy,  is  frequently  rubbed  into  the  skin.     If  mercury  is  given 
iteraally,  or  rubbed  into  the  unbroken  skiBj  its  action  upon 
ical  affections  is  less  rapid,  but  no  less  evident. 
P  This  action  is  also  manifested  when  a  general  mercurial  treat- 
aeat  is  commenced  wliile  the  primary  induration  is  still  present. 
I  it  is  of  small  size  the  papule  wiU  be  speedily  absorbed  ;  if  an 
fetensive  and  well-marked  induiiition  is  present,  the  action  of 
he  remedy  is  manifested  more  slowly.    Tliis  action  is  shown  not 
>n]y  upon  the  primary,  but  also  upon  the  constitutional  affec- 
tion, hy  the  postponement  of  its  outbreak,  as  has  been  estab- 
lished by  numerous  observations.      Indeed,   according  to  the 
testimony  of  Ricord,'  and  more  recently  of  Hutchinson,  it  is  pos- 
fflble,  by  a  weU-timed  mercurial  treatment,  to  prevent  constitu- 
tional infection,  that  is,  to  limit  the  manifestations  of  syphilis  to 
tte  primary  lesion,  and  to  cui^e  the  disease  in  its  jjrimary  stage, 
iftie  authorities  express  themselves  in  perfect  accord  as  to  this 
oint.    Tills  declamtion,  coming  from  Hutchinson,  has  all  the 
lore  significance,  since  he  denied,  some  years  ago,  in  his  article  in 
ieyuulds's  System  of  Medicine,  that  the  outbreak  of  secondary 
^ptoms    could    be    prevented  by  mercurial   treatment,    and 
hted  that,  if  they  did  not  occur,  their  absence  could  not  be 
tWbiited  to  the  treatment,  although  it  might  cause  them  to  be 
f  a  less  severe  character.     Hutchinson  has  in  the  meanwhile 
>oome  convinced  of  the  contrary,  especially  by  the  obser\'ation 
weaves  of  vaccinal  syphilis  ;  and  when  such  a  prudent  and  care- 
ftil  ob??erver  as  he  is  finds  reason  to  modify  his   fonner  view, 
s^pecially  in  a  matter  of  such  importance,  it  behooves  his  com- 
peers to  study  the  question  with  great  earnestness.     In   the 
bore  quoted  interesting  discourse  before  the  Hunterian  Society, 

VJahrtmcb  f.  EmderheOkmidc,  1869,  4  H, 

*  TnnBact.  of  the  Surg.  Section  of  the  Biit.  Med.  Association,  1873,     Erit.  Med. 

iniftl,  1873,  Vol  n.  p.  187. 
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he  expressly  calls  mercury  an  antidote  to  the  sjrphilitic  virus, 
which  is  destroyed  by  it,  prevented  from  proliferating  itself  in 
the  blood,  and  restrained  in  its  effects  on  the  tissues,  in  case  it 
has  already  got  so  far  in  its  action. 

Since  we  recognize  syphilis  only  by  its  effects  on  the  tissues, 
the  influence  of  mercuiy  upon  it  is  to  be  known  only  by  the 
alterations  which  take  place  after  its  administration  in  the  mani- 
festations of  the  virus  of  syphilis ;  the  intimate  nature  of  its 
action  is  still  veiled  in  obscurity.     The  action  of  mercury  on 
syphilis  was  formerly  thus  defined:  the  local  affections  due  to 
syphilis  disappeared  more  rapidly  under  its  use,  but  the  syphilis 
itself  was  only  rendered  latent,  and  the  poison  circulating  with 
the  blood  was  left  undisturbed.     But  if  it  is  really  possible,  by  a 
timely  and  systematic  administration  of  mercury,  to  prevent  the 
occurrence  of  constitutional  syphilis,  this  view  is  no  longer  ten- 
able.    The  action  of  mercury  upon  the  syphilitic  virus,  is  not, 
however,  a  simple  chemical  neutralization,  for,  were  that  the 
case,  the  largest  possible  quantity  of  the  drug  that  could  be 
absorbed  in  the  shortest  possible  time  would  act  the  most  cer- 
tainly ;  whereas,  we  find  that  the  opposite  is  the  case,  and  that 
when,  from  large  doses  of  mercury,  salivation  occurs,  new  locali- 
zations of  the  disease  take  place.     The  more  nearly  we  approach 
to  an  utter  avoidance  of  the  physiological  effects  of  mercury  on 
the  system,  provided  it  exercises  a  suflBcient  infiuence  on  the 
manifestations  of  syphilis,  the  surer  we  are  of  obtaining  bene- 
ficial results.     Among  the  phases  in  the  history  of  the  treatment 
of  syphilis,  when  mercurial  treatment  was  thrust  into  the  back- 
ground, there  are  deserving  of  mention  the  introduction  of  guai- 
acum,  and  other  drugs  of  vegetable  origin,  which  were  used  in 
compounding  the  various  infusions  made  from  woods,  the  purely 
exjiectant  mode  of  treatment,  the  so-called  "simple  treatment," 
introduced  at  the  time  of  the  Portuguese  war  in  the  early  part  of 
this  century,  and  finally  the  administration  of  iodine,  the  intro- 
duction of  which  among  the  means  used  in  the  treatment  of 
syphilis  was  piincipally  due  to  Wallace. 

Guaiac  wood,  which  was  first  employed  in  Spain,  in  1508,  soon  came  into  repute 
from  the  special  virtues  claimed  for  it  in  the  treatises  of  Delicado,  Schmaus,  and 
U.  V.  Ilutten.     Among  the  Spaniards  it  was  customary  to  make  a  trip  to  the  West 
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for  the  Bake  of  taking  the  decoctions  prepared  by  tho  natives  themselves, 
au  states  that  the  cTUstom  continued  in  force  during  the  whole  of  the  aix- 
L  century.     In  Europe,  in  the  uieanwliile,  confidence  in  guaiac  had  HOincwhiit 
f  JimJnished,  and  other  vegetable  mibstanccis  as  the  **  China  root "  (root  of  Smiiax 
iChmal  mrsapaiilia  root,  and  sassafras  wood  took  ita  place  or  were  used  ivith  \U 
|without,  liowcver,  being  able  to  rival  its  reputation.     Grudually  these  reuiediL^s  were 
ain  thnjst  into  the  background  by  mcrcory^  but  have  not  even  yet  wholly  lost 
f  their  repute,  for  quite  recently  various  voices  have  been  raised  in  favor  of  tbe  use 
of   Stttsaparina,    more  especially   in  the   treatment  of    tertiary  sypbiliB.      Exact 
r<?searehes  in  regard  to  Ibe  virtues  of  this  drug  would  be  of  great  value.     Tlic  mode 
of  action  of  this  remedy  consists  in  causing  a  more  active  tissue-metamorphosiE  by 
bdicing  sweating,  purging,  and  increased  diuresis,  and  it  must  not  be  forgotten 
tbit  tlie  loss  of  force  to  the  organism  which  may  be  brought  about  by  an  immoder- 
tk  excitation  of  these  excretious,  in  conjunction  with  a  very  limited  diet,   may 
cttae  a  disappearance  of  the  symptoms  of  syphilis  in  the  same  way  as,  but  with  less 
mpidity  than,  by  an  attack  of  cholera,  for  ins^tance.     But  that  this  result,  in  the 
MUtc  period  of  syphilis,  is  attended  by  any  penuanent  advantage,  appears  to  me,  in 
k  j{nte  of  tbe  warm  praise  which  v.  Bareuaprung  gives  tluB  method  of  treatment,  to 
lick  proof. 

Upon  a  similar  theory,  namely,  a  stimulation  of  metamorphosis  of  tissue,  was 
t>as?ti  till- so-called  '* simple  treatment"  of  the  English  physicians  in  tbe  beginning 
of  tMs  century.  Some  of  these  physicians,  and  more  particularly  J.  Ttiomson  and 
Tlwmaa  Eoae,  were  induced  by  the  observation  of  Ferguson,  who  saw  this  disease 
pursue  a  mild  course  among  the  Portuguese  without  the  use  o£  mercury,  to  adopt 
tbis  toode  of  treatment.  Tlieir  system  consisted  chiefiy  in  Btrict  prohibition  of  the 
liie  of  mercury,  rest  in  l>ed,  very  restricted  diet,  and  the  adniinistration  of  antisyph- 
\  iMc  remedies,  more  especially  of  laxatives.  Since,  up  to  this  time,  all  aiTectioms  of 
pbe  genitals,  of  venereal  origin^  had  been  treated  with  mercury,  it  was  very  j>triking 
!  that,  without  the  use  of  this  remedy,  a  large  majority  of  their  patients  did 
give  any  evidence  of  constitutional  syphilis,  and  particularly  that  those  severe 
aptoms  which  had  previously  been  common,  and  for  which  the  injudicious  use  of 
ry  had  been  partly  to  blame,  were  not  met  with*  Tliis  method  speedily  found 
ivocates  in  other  countries  of  Eiu'ope,  and  in  North  America.  These  observationa 
'  the  English  physicians  found  a  readier  acceptance  in  France,  owing  to  the  prev- 
ace  of  the  doctrines  of  the  **  pvhysiologica!  school  •*  '  of  Broussais,  in  accordance 
I  which  the  aj^jecific  character  of  syphilis  was  denied,  and  the  disease  simply 
among  inflammatory  affections.  In  Germany,  Pricke  and  Kluge  advocated 
simple  treatment.  It  was  not  long,  however,  before  a  reaction  set  in.  In  Eng- 
land especially,  a  too  hasty  judgment  had  been  pronouneed,  and  large  experience 
induced  even  Thomson  and  Rose,  the  two  principal  promoters  of  this  mode  of 
treatment,  to  return  to  the  employment  of  mercurials*^ 


'  Ccrmpare  AusptU,  L  c. .  p.  58. 
*Berkdeyni%lc..  p.  214. 
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1Im»  experience  of  Wallace,  of  Dublin,  witli  the  iodide  of  potasfflom  led  to 
belief  that  in  this  drug  would  he  found  a  substitute  for  mercury^  which  so  o£ 
worked  mischief,  and  it  wtis  accordingly  adiuiniatiTed  in  all  fonns  and  stagv 
syphilis-    The  conviction  was  soon  reached,  however^  that  there  were  ceiuiu  fypK'] 
litic  symptoms  which  yielded  to  this  remedy  with  marvcUoufl  rapidity,  whilst  otiiai{ 
remained  entirely  unaffected  by  it.     Physicians  of  the  ripest  experience  are  iiBiiii«| 
JHOUB  in  the  opinion  that  the  preparations  of  iodine  manifest  their  greatest  i 
on  the  aymptoms  of  the  tertiary  period  ■  on  gummy  affectioas  in  the  most 
localities;   on  tubercular  cutaneoua  eruptions  and  serpiginoua  ulcers^  in  dinifittol 
the  bones  and  periosteum,  and  in  symptoms  of  disorder  of  the  nerrous  ajsten; 
while,  on  the  contrary,  affections  of  the  akin  belonging  to  the  secondary  itig^ 
eapeciaUj  macular  and  papular  exanthemata,  are  not  at  all  affected  by  than.  I 
have  in  numerous  cases  moat  thoroughly  convinced  myself  of  Ihc  truth  of  this,  lod 
quite  recently  Zeissl '  has   pubhshed   accounts  of  some  cases  in  which,  after  tk 
adminiBtration  of  iodide  of  potassium  for  a  period  of  several  weeks,  no  change  i« 
noticed  in  papular  eruptiona.     Zeissl^  on  the  other  hand,  calls  attention  to  tiititA 
that  iodine,  in  doses  of  two  minims  of  the  compound  tincture,'  properly  dilated, 
twice  daily,  brings  about  a  more  rapid  disappearance  of  affections  of  the  mmm 
membranes  than  mercury  does.     Moreover,  according  to  him,  iodine  in  this  itigB 
exerts  a  weakening  action  on  syphilis,  so  that  after  its  adminbtratioQ  a  few^l«^ 
curial  inimctiona  suffice  to  bring  about  a  permanent  disappearance  of  tiie 
raali.     Upon  primary  affections  tlie  influence  of  iodine  is  scarcely  perceptihlc 

The  efficacy  of  iodine  in  tertiai-y  syphilis  is  one  of  the  most  valuable  weapons 
the  anti-mercurialists,  for  they  conclude  that,  since  the  admmistration  of  iodi» 
causes  the  excretion  of  mercury,  if  it  be  present  in  the  organism,  its  favorable  irtiflii 
in  tertiary  syphihs  dciM3nds  upon  the  liberation  and  excretion  of  the  mercuiy  wludL 
previous  tre4itment  had  introduced  iuto  the  body. 


1  lewBw* 
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After  this  digression  we  now  return  to  the  discussion  of 
questiiin  stat<*d  above,  as  to  tlie  use  of  anti-eypbilitic  remedies ' 
in  the  treatment  of  the  piimary  lesion. 

Since,  according  to  our  view  of  the  nature  of  the  primaiy 
lesion,  it  is  desirable  to  rt^nder  its  existence  as  short  as  possibk 
by  restraining  it  in  its  development,  and  since  we  poss^^ss  inmer 
cuiy  a  reniedy  whieh  has  an  indi^jiutable  influence  in  this  direc- 
tion, we  are  of  tlie  opinion  that  as  soon  as  it  is  established  that»« 
local   lesion   is  syjihilitic,   the  use  of  mercury  should  b^ 
menced.     In  a  niajoi'ity  of  cases,  indeed,  it  is  not  likely 
administered  until  the  glands  of  the  neighborliood  show  th 


1  Wiener  raed.  Wochenschrift,  187B,  No,  40. 
^  '*  Tiuct  of  iodine/'  British  Ph, 


TREATMENT.  281 

gTmptoms  of  indolent  enlargement.  If  induration  is  developed 
in  a  suspicions  erosion,  particularly  in  one  on  the  female  genitals, 
or  in  an  ulcer  which  began  as  a  chancroid,  and  if  the  lymphatic 
glands  of  the  part  show  a  slowly  increasing  enlargement,  the 
administration  of  mercury  must  not  be  delayed.  Usually  three, 
four,  or  even  more  weeks,  reckoning  from  the  date  of  infection, 
will  have  elapsed ;  for  this  treatment  should  not  be  entered  upon 
until  the  suspicion  that  we  are  dealing  with  syphilis  has  grown 
almost  to  a  certainty.  In  some  cases  we  have  to  wait  for  the  out- 
break of  constitutional  symptoms. 

So  soon  as  the  employment  of  mercurial  treatment  has  been 
decided  to  be  necessary,  it  must  be  carried  out  systematically, 
whether  we  are  dealing  only  with  a  primary  lesion  or  whether 
secondary  symptoms  have  already  appeared. 

The  patient  must  be  informed  of  the  importance  of  regularity 
in  the  treatment,  and  especially  must  he  be  made  acquainted 
with  the  fact  that,  even  in  the  mildest  case,  the  treatment  must 
be  prolonged  over  several  months. 

If  the  syphilis  is  destroyed  in  the  primary  lesion,  a  treatment 
of  three  or  four  months'  duration  may  suffice ;  if  this  is  not 
attained,  and  secondary  symptoms  appear,  then  the  treatment 
will  have  to  be  prolonged  to  six  or  eight  months,  for  it  should 
liot  be  interrupted  until  all  traces  of  the  symptoms  have  van- 
ished. Otherwise  there  is  danger  that  the  virus  may  be  prolif- 
erated anew  in  some  remaining  local  deposit,  and  again  infect 
^he  fluids.  This  danger  from  a  too  early  cessation  or  interrup- 
^on  qI  |;]2e  treatment  cannot  be  too  strongly  stated,  and  care 
^^st  therefore  be  taken  at  the  start  to  so  arrange  the  administra- 
^^^  of  our  remedies  that  it  may  not  be  interfered  with  by  any 
^^^^fevorable  complication,  especially  salivation. 

If  due  care  is  exercised  in  this  respect,  there  need  be  no  dread 
^^t  a  mercurial  course  begun  in  the  primary  stage  will  render 
^^  organism  either  so  intolerant  of  the  remedy  or  so  incapable 
^  ^Xi)eriencing  its  good  effects  that  we  shall  be  deprived  of  our 
^st  weapon  when  secondary  symptoms  appear.  The  treatment 
^^st  be  adapted  to  each  individual  case,  and  no  definite  asser- 
^^  can  be  made,  either  as  to  the  dose  that  is  to  be  given  or  as 
^  the  length  of  time  over  which  the  treatment  is  to  be  continued. 
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One  principle  must  be  kept  in  view,  namely,  that  the  treatment 
must  not  only  be  continued  until  all  manifestations  have  disap- 
peared, but  also  for  some  time  afterward,  and  the  patient  must, 
after  the  last  symptom  has  gone,  still  keep  himself  for  several 
months  under  constant  medical  supervision. 

The  influence  of  the  remedy  on  the  manifestations  of  the 
disease,  and  the  tolerance  of  the  patient's  system,  furnish  tire 
measure  of  the  dose  ;  and  nothing  beyond  the  slightest  grade  oi 
mercurial  stomatitis  should  be  allowed  to  arise.    A  mild  mer- 
curial course  of  this  kind  will  indeed  have  to  be  continued  for    sb 
long  time,  but  it  can  be  done  with  safety.    The  employment   <^i 
larger  doses  causes  a  more  rapid  disappearance  of  the  manifest-^^ 
tions,  producing  an  apparent  cure  in  three  or  four  weeks,  but    3t 
does  not  prevent  relapses.     I  have  seen  this  often  enough,  ev^^^n 
in  private  patients,  who  take  good  care  of  themselves  ;  and  ko"w 
often  new  outbreaks  occui*  in  hospital  practice  cannot  be  acc^iii- 
rately  determined,  since  many  patients  do  not  return  for  tr&^3^^ 
ment  except  when  the  manifestations  prove  annoying  to  th^xja. 
In  spite  of  this,  the  number  of  those  who  return  again  and  ag^a-i^ 
with  fresh  manifestations  is  not  small. 

Foumier,  who  thinks  that  a  long  continuance  of  treatment  is  imperati'V^^y 
necessary,  advises  that  it  should  be  discontinued  from  time  to  time,  in  order"  *^ 
allow  the  system,  which  has  become  accustomed  to  the  remedy,  to  regain  ^*^ 
8uscci)tibility.  He  continues  the  treatment  for  three  months,  then  suspends  it  :^^^^ 
one  month,  and  then  resumes  once  more  the  administration  of  mercury,  even  wl^^^ 
no  new  symptoms  have  appeared  in  the  interval  After  a  further  treatment  of  ff^^^^ 
six  to  eight  weeks,  he  pauses  again  for  three  months,  and  so  on,  so  that,  includi-^^^ 
the  intervals,  tlie  i)atient  generally  remains  about  two  years  under  treatment,  duri-^^-^* 
about  ten  months  of  which  mercury  is  given,  while  the  pauses  in  its  administratS^^^^ 
occupy  the  remaining  fourteen  months. 

I  am  unable  to  decide  from  experience  whether  this  interm^  ^^ 
tent  treatment  possesses  all  the  advantages  which  he  claims  f^^^^ 
it ;  but  this  much  I  can  say,  that  sometimes  in  obstinate  case^- 
especially  in  such  as  are  not  brought  under  treatment  until  th(^-! 
haw  reached  an    advanced    period,   mercury,    which  even  %^^^ 
increased  doses  seemed  to  have  lost  its  power  of  affecting  tli-^^ 
manifestations  of  tlu^  dis('as(\  displays  quite  a  different  actio/^ 
after  the  patient  has  been  conipelhMi  by  his  business  to  travel  foi* 
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or  two  by  land  or  sea,  and  to  give  up  all  treatment 
during  tlie  time,  resuming  it  subsequently.     In  simitar  cases  the 
me  i*esult  is  sometimes  attained  by  substituting  another  prepa- 
ration of  mercury.     This  leads  to  a  much  more  important  point 
that   of  the  hygienic  management  of  the  patient  during  a 
Baercurial  treatment.     Formerly  patients  who  were  undergoing 
a  meiTtirial  course  were  kept  in  highly  heated  and  unventilated 
rooms,  as  few  changes  of  the  bed  and  body  linen  as  possible  were 
allowed  tliem,   although  perspiration  was  excited  and  main- 
tained, and   their  diet  was  very  much  restricted.     Fortunately 
tliese  tilings  belong  to  the  past.     V.  Sigmund  was  the  first  to 
call  attention  to  the  gi'eat  importance  of  proper  hygienic  condi- 
tions during  a  course  of  mercurial  treatment.     One  question 
^hich  arises  at  the  outset  is   this:    May  a  syphilitic  patient 
attend  to  business  during  the  treatment ;  can  he  leave  the  house, 
or  must  he  be  confined  to  his  bed,  or,  at  least,  to  his  room  I    In 
^fging  the  necessity  of  a  treatment  of  long  duration,  we  really 
^fls^irer  this  question,  and  it  is  scarcely  necessary  to  state  that 
'Unless  some  special  synix»tom,  siu:h  as  fever,  ]"heiimatoid  Byrap- 
^001  s,  iritis,  or  laryngitis,  calls  for  a  rapid  induction  of  the  mer- 
nirisaj  influence,  the  patient  may  be  allowed  to  go  about  in  good 
^ea  trier.     During  the  eruptive  stage,  unless  the  symptoms  are 
^^gbt  gi^ade  indeed,  and  in  the  colder  portions  of  tin*  year, 
f^i^rr  all  circumstances  the  patients  had  better  be  confined  to 
the     louse,  in  some  cases  even  to  their  beds,  for  a  few  weeks. 
^^^     the  rest,  throughout  the  entire  duratiun  of  the  treatment, 
P^^i^*nts  should,  as  far  as  possible,  maintain  both  bodily  and 
°*^*^  tral  quiet.     During  the  entire  time  of  treatment  they  should 
S^     ti^}  bed  at  an   early  hour,   should   favor  gentle  perspiiation 
^^*i^>ig  sleep,  should  wear  Hunuel  next  the  skin,  and  avoid  great 
^^    eudden  changes  of  tempera  tun:*.     It  is  of  great  importance 
^    the  air  which  they  breathe  should  be  fi*eBh  and  pure. 
^^  a  patient  is  to  be  confinrd  tt*  liis  room,  it  is  well  that  two 
^"^^^^^^is  sliould  be  at  his  disposal,  and  if  the  weather  is  favorable, 
*^^  ^liould,  if  possible,  take  regular  exercise  out  of  doors.     The 
ciiet::  should  be  simple  but  nutritious.     Beer  and  mue  should  be 
a^^^Aved  in  moderation  at  Ids  nu-als,  but  all  spirituous  liquors 
aJ*^^  any  excess  in  alcoliolic  beveragt\s  should  be  most  scrupu- 
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lonsly  avoided.     Milk  should  be  freely  used  when  patients  bIio^w 
a  want  of  appetite  for  other  nourishment,  as  is  frequently  the 
case  among  women,   who  often  become  quite  anaemic  whexx 
suffering  with  syphilis.     I  have  often  had  opportunities  of  coiib.- 
vincing  myself  of  the  favorable  influence  of  a  plentiful  use  <:>f 
milk  upon  the  course  of  this  disease. 

While  mercury  is  being  given  internally,  great  care  must ' 
exercised  in  the  choice  of  food,  since  catarrh  of  the  stomach  ori 
testines  may  readily  be  caused  by  any  indiscretion.  Articles  cc^zx:^- 
taining  acids,  such  as  fruit,  salad,  etc.,  must  be  avoided,  and  if 
<5alomel  is  being  taken,  highly  salted  dishes  must  not  be  allow^^^^. 

During  the  administration  of  any  mercurial  preparations,  t^Bn-e 
utmost  care  must  be  devoted  to  the  condition  of  the  mouth,     ^o 
avoid,  if  possible,  the  occurrence  of  salivation.    Morning  aimm-^i 
evening,  after  every  meal,  and  once  or  twice  during  the  iiigk:»-*> 
the  mouth  should  be  rinsed  out  with  water  at  a  suitable  temp^^x*- 
ature,  and  twice  a  day  the  teeth  should  be  carefully  cleans^^^ 
with  a  brush.     To  the  water  used  for  cleansing  the  mouthy    ^ 
small  amount  of  some  aromatic  tincture,  as  tincture  of  myrrh,  o^ 
Cologne  water,  or  of  some  astringent  preparation,  may  be  adde<3- 
Among  the  astringents  most  suitable  for  this  purpose  may  her 
enumerated  tincture  of  galls,  tincture  of  rhatany,  alum,  or  th» 
acetate  of  alumina,  as  advised  by  Brandis.     It  must  not  be 
forgotten  that  the  long-continued  use  of  the  last  two  prepara- 
tions results  in  injury  to  the  teeth,  and  on  this  account  Brandis 
advises  that,  after  using  a  mouth-wash  containing  the  acetate  of 
alumina,  the  patient  should  brush  out  the  mouth  with  chalk  and 
camphor.     Chloi^to  of  potassa  (twenty  grains  to  the  fluid  ounce) 
may  be  used  as  a  mouth-wash,  and  its  internal  use,  in  doses  of 
five  grains  several  times  a  day,  in  water,  may  be  practised  from 
the  beginning  of  the  treatment,  to  ward  off  the  occurrence  of 
mercurial  stomatitis. 

As  a  prophylactic  measure  against  stomatitis,  and  particu- 
larly when  there  are  affections  of  the  mucous  membrane  of 
the  mouth  present,  the  patient  must  give  up  smoking.  It  is 
quite  common  to  see  severe  syphilitic  affections  of  the  mouth  in 
those  who  are  great  smokers,  and  these  affections  are  very  apt  to 
recur  in  such  patients. 
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Warm  baths  are  a  necessary  hygienic  measure  when  mercury 

is  used  externally,  but  even  when  the  medication  is  of  an  internal 

character,  regular  warm  baths,  by  promoting  the  activity  of  the 

skin,  have  a  favorable  influence.     If  the  patient  is  tolerably 

strong,  Turkish  baths  may  be  substituted  for  ordinary  warm 

l>aths,  for  they  not  only  promote  the  general  metamorj^hosis  of 

tlie  tissues  by  the  active  fluxion  which  they  cause,  and  by  their 

ixiore  permanent  influence  on  the  skin,  but  they  also  hasten  the 

disappearance  of  syphilitic  eruptions. 

Vapor  baths  or  douches,  such  as  are  commonly  employed  in 
-AAx-la-Chapelle,  have  also  a  very  favorable  influence,  especially 
^^hen  the  inunction  treatment  is  used,  since  they  give  rise  to 
B^  more  active  cutaneous  circulation,  and  thus  render  the  skin 
bc'trter  fitted  for  the  absorption  of  the  mercury.  If  it  is  desirable 
to  produce  a  still  stronger  influence  upon  the  tissue  changes,  the 
pa.t:ient  may  be  allowed  to  perspire  for  some  hours  after  leaving 
tttG  vapor  bath. 

The  principal  methods  in  which  mercury  is  administered  are 
tli^  following : 

Its  outward  use  by  inunctions  with  blue  ointment.    This  is 
tile  oldest   form  of  the  mercurial  treatment  of  sjrphilis ;   and 
^though  it  has  at  various  times  fallen  into  disrepute  on  account 
^t  the  improper  way  in  which  it  was  performed,  it  has  of  late, 
thanks  to  the  judicious  rules  enunciated  by  v.  Sigmund,  again 
Squired  considerable  favor.      For,   although   this  method  is 
annoying  to  the  patient,  and  also  uncleanly,  it  possesses  the 
great  advantage  that  it  does  not  directly  aflfect  the  digestive 
oigans,  and  yet  is  very  eflScacious.   It  is  possible  that  the  digestive 
tract  may  be  indirectly  affected  by  this  treatment,  and  according 
to  Brandis  a  mercurial  intestinal  catarrh  may  arise,  and  compel 
a  temporary  cessation  of  the  inunctions.     With  reference  to  the 
way  in  which  mercury  is  taken  up  into  the  fluids,  J.  Neumann ' 
has  shown  that  the  metal,  in  the  form  of  little  globules,  enters 
the  follicles,  where  it  is  apparently  slowly  converted  into  corro- 
sive sublimate  and  absorbed. 

In  carrying  out  the  inunction  treatment,  different  parts  of  the 

»  Lehrb.  der  Hantkrankh.,  3  Anfl.    Wien,  1873,  p.  455. 
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skin  must  be  chosen  for  the  application  of  the  frictions  on  differ- 
ent days,  so  that  no  one  surface  may  be  covered  with  the 
ointment  for  too  long  a  time.  If  the  skin  is  irritable,  or  if  the 
frictions  are  made  in  localities  where  there  is  a  heavy  growth  of 
hah',  an  eczema  may  be  readily  caused,  which  would  compel  a 
cessation  of  the  treatment.  For  this  reason,  hairy  portions  of 
the  body  are  to  be  avoided  in  the  performance  of  these  inunc- 
tions. 

It  is  best  to  observe,  in  accordance  with  the  rule  of  v.  Sig- 
mund,  a  certain  order  in  making  the  successive  inunctions.  On 
the  first  day  they  should  be  performed  on  the  legs ;  on  the 
second  day  on  the  thighs  ;  on  the  third  day  on  the  abdomen  and 
the  sides  of  the  chest ;  on  the  fourth  day  on  the  back,  and  on 
the  fifth  day  on  the  arms  ;  and  at  the  expiration  of  this  time,  or 
after  ten  days,  if  the  inunction  is  performed  on  but  one  side 
of  the  body  daily,  this  regular  course  may  be  begun  again. 

The  inunctions  must  be  done  methodically,  with  moderate 
pressure  of  the  palm  of  the  hand ;  and,  if  the  patients  are 
too  weak,  they  must  be  perfonned  by  an  attendant.  The 
frictions  should  be  made  for  ten  minutes  continuously  at  each 
place,  and  fifteen  or  thirty  grains  of  the  mercurial  ointment 
should  be  used  on  one  or  both  of  the  places  chosen  for  the  day. 

From  the  experience  of  the  physicians  of  Aix-la-ChapeUe,  the 
nurses  who  perform  these  inunctions  upon  several  patients 
daily,  run  no  risk  of  suffering  themselves  from  mercurialism, 
although  they  use  the  naked  hand  simply  smeared  with  soap, 
before  beginning  the  frictions.  The  use  of  a  tightly  fitting  glove 
of  fine  leather  would  prevent  the  disadvantage  of  wasting  the 
ointment. 

Before  the  daily  inunction  is  made,  the  patient  should  take 
a  warm  bath ;  or,  if  his  circumstances  do  not  allow  of  this, 
at  least  the  seat  of  the  inunction  of  the  day  previous  can  be 
washed  with  soap  and  water. 

If  the  treatment  by  inunction  is  carried  out  with  a  due 
obsen^ance  of  all  the  precautionary  rules  which  have  been  given, 
it  can  be  kept  up  for  months  without  the  appearance  of  any 
symptoms  of  mercurialism.  But  different  patients  are  very 
differently  affected  by  it.     While  many  show  an  extraordinary 
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rterance  of  mercurial  inunctions,  others,  after  a  short  time, 
inifest  symptoms  of  slight  stomatitis.  Apart  from  other  cir- 
feumstances,  the  chamcter  of  the  skin  is  of  great  influence  in 
is  respect.  I  once  had  an  opportunity  of  seeing  this  quite  dis- 
[tinctly  exemplified  in  entirely  parallel  cases  in  two  young 
[l>ei8ons,  one  of  whom  was  fat  and  had  a  white,  tough  skin, 
^  Willie  that  of  the  other,  who  was  not  so  well  provided  with  fat, 
I  was  softer  and  more  florid.  The  treatment  was  exactl}^  the  same 
[la  both  cases,  but  its  influence  upon  the  existing  induration  was 
Dnch  more  quickly  seen  in  the  case  of  the  latter  person, 
Fmanifestly  because  his  skin  was  better  qualified  to  absorb  the 
mercury  which  was  rubl>ed  upon  it. 

The  skin  of  many  persons  is  very  sensitiFe  to  the  influence  of 
mercury,  and  it  requires  but  a  small  quantity  of  the  ointment  to 
occasion  eczematous  or  extensive  eiythrniatous  eruptions  (see 
page  136).  It  is  not  always  necessary,  under  these  conditions,  to 
pat  a  stop  to  the  inunctions,  a  temporary  intermission  being 
sometimes  all  that  is  needed ;  and  when  they  are  again  re- 
snnaed  i^ith  due  precaution,  there  are  no  more  evidences  of  cuta- 
aeous  irritation. 

If  stomatitis  occurs,  the  inunctions  must  be  discontinued, 
*^d,  Tvhile  continuing  the  use  of  the  chlorate  of  potassa  and  the 
^outli-wasli,  the  gums  shoidd  be  brushed  with  a  stronger 
astriugeut  solution,  or  touched  with  niti^te  of  silver,  care  being 
*^^ri  to  avoid  the  teeth,  and  to  wash  out  the  mouth  afterwards 
^^h  salt  water. 

I^iis  method  of  treatment  is  to  be  preferred  above  all  others 

to  a.H  cases  of  syphilis  in  which  the  state  of  the  digestive  tiact 

forbids  the  internal  administration  of  mercuiy,  and  also  in  all 

<^s^s  in  which  it  is  desirable  to  obtain  tJie  action  of  mercury  as 

8pee<Jily  as  possible,  as  when  destruction  of  important  organs. 

^^H  as  the  eye,  the  brain,  or  the  larynx,  is  tlireatened  by  the 

^^ase.     It  is  contmindicated  in  the  cases  of  those  who  have 

^  sensitive  skins,  with  a  tend*^ncy  to  eczema  or  acne,  who 

^e  a  thick  growth  of  hair   U]jon  their  bodies,    or  who   are 

Spring  from  a  copious  eruption,  with  exudation  into  the  hair- 

licles,  or  a  tendency  to  tht*  formation  of  ]>ustulrs, 

Aoorlier  mode  in  which  mercury  is  adtuinistt^nnl  thrr>ugh  tlie 
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skin  consists  in  fumigation  with  various  preparations  of  the 
metal.  This  uiethod,  which  dates  Xrom  the  time  when  sypliilis 
was  epidemic,  has  quite  recently  found  a  w*arm  advocat«?  in 
Hemy  Lee.  Cataneus  (1504) '  employed  the  fumes  of  cLqmIw 
in  the  treatment  of  syphilis,  and  the  same  treatment  was  used  by 
various  physicians  of  subsequent  centuries,  among  the  mow 
recent  of  whom  may  be  named  de  Blegny  (1683)  and  Pearsoi 
(1786).  In  England,  Henry  Lee  and  Langston  Parker  have 
recently  done  much  in  the  development  of  this  metliod  of  treat- 
ment. According  to  Lee,  calomel  is  the  most  suitable  prepaia- 
tion  of  mercury  for  this  purpose ;  he  sublimes  it  by  means  of  a 
simple  apparatus,  and  the  fumes  which  arise  ai'e  employed  for  $ 
partial  or  general  fumigation  of  the  patient. 


The  apparatus  devised  by  Lee  consist*  of  an  enclosed  spirit-lamp,  above 
is  a  pUte  having  a  central  depression  to  hold  the  calomel,  and  smrotmded  bti 
broad,  deep  groove  filled  with  water,  so  that  the  fumes  of  the  calomel  are  mingy 
with  stcaBL     To  fumigate  tlic^  whole  person,  the  patient  is  stripped,  and  placed 
upon  a   stool  over  the  lamp,  and   enveloped     in  a  JJamiel  mantle,  so  aa  to  bl 
thoroughly  exposed  to  the  vapors  which  rise.     Lee  advises  that  during  each  bi4 
the  patient  sliould  open  the  mantle  about  the  neck  two  or  three  times,  and  thai 
inhale  some  of  the  vapor.     After  the  bath  the  surface  of  the  skin  will  be  found  to 
be  covered  with  a  fine  wlxifee  powder  of  calomel,  which  is  not  to  be  removed  & 
is,  therefore,  best  to  administer  the  fumigation  in  the  evening,  eo  that  the  pfttxiil 
am  at  once  go  to  bed,  either  with  or  without  the  flannel  mantle,  and  thus  favor 
continuance  of  the  sweating  which  is  already  established.     Each  sitting  should 
of  tifteen  or  twenty  minut^^s'  duration,  and  the  amount  of  calomel  used  should  ] 
be  more  than  fifteen  f^rains^on  an  average  about  eight     It  is  weU  to  so  regakte 
the  amount  of  alcohol  in  the  lamp,  that  the  flame  mU  go  out  of  itseLf  whai  tbi 
water  and  calomel  have  been  exhausted*  ^ 

Lee  recommends  this  treatment  for  all  stages  of  sjrphilis,  but  | 
thinks  that  it  is  especially  advantageons  in  nlcemtive  affectioiiB  I 
of  the  tertiary  stage,  when  the  general  condition  does  not  allow 
of  the  internal  administration  of  mercury,   and  the  character   , 
of  the  skin  forbids  innuctlons.     In  cases  of  early  syphilis,  ^^  ^ 
continues  the  fumigations  for  two  or  three  months;  inc 
until  all  symptoms  have  disappeared.     He  looks  upon  a 
slight  affection  of  tlip  gums  as  an  evidence  of  sufficient  merci 
action,  and  thinks  that  it  should  not  be  pushed  further, 

'  Aphrod.,  I.  p.  168, 
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The  only  preparation  that  is  suitable  for  external  administra- 
tion in  solution  in  baths  is  corrosive  sublimate.  This  method  of 
administi-ation  is  very  uncertain  in  its  effects  ;  for,  especially  in 
the  case  of  adults,  if  there  are  no  erosions  or  ulcei-ations,  it  is 
very  problematical  if  the  sublimate  finds  its  way  into  the  blood 
by  absorption.*  For  small  cliildren,  on  the  other  hand,  the  care- 
ful use  of  baths  containing  sublimate  is  often  of  great  advantage, 
especially  when  a  pustular  eruption  is  present.  For  an  adult 
two  and  a  half  drachms  of  sublimate  should  be  dissolved  in  each 
bath,  in  which  the  patient  should  pass  an  hour  or  an  hour  and  a 
half ;  for  a  child's  bath,  of  a  half  hour  s  duration,  from  thirty  to 
SLxty  grains  should  be  used,  according  to  the  age.  Zeissl  adds 
the  sublimate  to  the  bath  in  combination  with  sal  ammoniac,  pre- 
paring the  solution  with  about  two  and  a  half  dmchms  of  corro- 
sive sublimate,  eighty  grains  of  the  muriate  of  ammonia,  and 
three  fluid  ounces  of  distilled  water. 

For  internal  use,  a  great  number  of  mercurial  preparations 
have  been  tried,  and  more  or  less  highly  prized.  Apart  from  the 
undeniable  idiosyncrasies  against  certain  prepaititions  of  mer- 
cury which  patients  possess,  the  rule  should  be,  to  make  use  of 
that  one  which  can  be  continued  for  the  greatest  length  of  time 
without  causing  derangement  of  the  digestive  organs.  This  is 
"^ore  apt  to  be  the  case  with  such  preparations  as  are  only  ren- 
dered capable  of  absorption  in  the  stomach  and  intestines,  tlian 
^th  such  as  are  given  in  a  form  capable  of  immediate  absorp- 
tion. Among  the  former,  metallic  mercury,  as  contained  in  blue 
pill,  in  the  pills  of  Sedillot,  and  in  mercury  with  chalk,  is 
deserving  of  the  first  mention.  Blue  mass  will  generally  be  borne 
in  a  dose  of  five  grains  daily,  and  is  therefore  a  very  suitable 
preparation  for  such  cases  as  require  a  long-continued  course  of 
mercury.  The  same  is  true  of  mercury  with  chalk,  which  may  be 
i?i^en  in  doses  of  from  three  to  five  grains,  either  alone  or  com- 
bined with  a  small  quantity  of  opium  or  Dover's  powder.  This 
preparation,  in  doses  of  from  one-sixth  to  one-third  of  a  grain 
seveml  times  during  the  day,   is  especially  serviceable  in  tlu* 


'  Compare  an  instmctive  caae  in  Cazenave^  1.  c,  p.  615,  in  which  thirty-three  baths, 
A  single  bath  finally  containing  an  ounce  of  sublimate,  were  administered  with  no  mani- 
fest effects 

VOL.  in. —19 
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treatment   of    hereditary  syphilis.      SediUofs  pills  consist  oil 
mercurial  olntmentj  soap,  and  marahmallow  powder,  and  are  J 
given  in  the  same  way  as  blue  pill.    Lebert '  and  Zeissl  *  havei 
given  mercurial  ointment  in  the  form  of  suppositories  mtrodi 
into  the  rectum,  each  suppository  containing  from  three-qoarttfi  ] 
of  a  grain  to  five  grains  uf  the  ointmentj  with  cacao  butter. 

The  oxides  of  mercury,  of  which  the  red  was  the  first  pw- 1 
paration  of  mercury  which  was  administered  internally,  areas  i 
longer  used  in  this  way. 

Of  the  two  chlorides,  the  bichloride,  or  corrosive  sablimtep ' 
has,   since  the  time  of  van  Swieten,   been  highly  prized  in  il» 
treatment  of  syphilia.     TMs  preparation  is  at  all  events  the ow 
best  fitted  for  absorption  from  the  digestive  tract  without  pn^ri- 
ously  undergoing  change,  for  all  other  preparatioas  Imre  ^  j 
become  converted  into  the  bichloride  before  they  are  capable  dtl 
absorption.     Quite  fi'equently,  however,  it  gives  rise  to  ttW 
bance   of  the  stomach.     For  this  reason  corrosive  sabli 
should  not  be  given  upon  an  empty  stomach,  but  after  meJ 
and,  as  it  is  probable  that  it  is  converted  into  an  albamifli 
before  absorption,  v.  Barensprung  has  proposed  to  admiBisttfl 
in  this  form,   mixing  it  with  albumen.     Tliis  method  lias  i 
been  widely  adopted,  since  a  portion  of  the  bichloride  is  remoi 
from  the  mixture  by  the  process  of  filtration  to  which  it  1 
be  subjected. 

Corrosive  sublimate  is  best  given  in  pill  form  or  in  alcohofi^j 
solution,  the  dose  being  from  a  twentieth  to  a  tenth  of  a( 
and  the  quantity  given  daily  from  a  sixth  to  a  quarter  of  agi*! 
The  pills  can  be  made  by  using  clay,  or,  as  adviseil  by  Z**i^| 
starch,  for  the  excipient.  The  famous  liquor  of  van  SwielAl 
which  is  still  largely  used  in  Prance,  was  made  by  diss*>lTiAJ*l 
grain  and  a  half  of  conxisive  sublimate  in  thn^e  iluid  ounfe8»J 
com  whiskey,  whicli  can  be  replaced  by  any  other  stro: 
such  as  rum  or  brandy.  The  dose  of  this  solution  is  fro 
two  fluid  TH4ftgai.    (4  ,Y  ^-^^'wVA.v-o 

Two  doses  of  corrosive  sublimate  daily  ai"e  sufficiei 


»  Berl.  kliB.  Wocbeoaclmf^  1870,  No.  14. 
*  L.  c.  p.  359. 
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these  may  be  of  equal  amount,  or  the  larger  dose  may  be  given 
after  the  evening  meal,  or  in  a  cup  of  some  mucilaginous  drink. 
If  small  doses  are  employed,  and  the  digestive  organs  are  in  a 
healthy  condition,  the  use  of  this  remedy  can  be  kept  up  for  a 
protracted  period,  I  saw  in  one  case  eleven  grains  administered 
during  two  months,  without  the  occurrence  of  any  unpleasant 
symptoms.  If  the  remedy  ceases  to  produce  perceptible  results, 
the  dose  should  be  increased,  great  care,  however,  being  ob- 
served. 

Julius  Miiller/  founding  his  idea  upon  the  fact  observed  by 
Lassaigne,'  that  chloride  of  sodium  in  a  solution  of  corrosive 
sublimate  prevented  the  precipitation  of  albumen  by  the  subli- 
mate, recommends  a  mixture  containing  the  double  chloride  of 
mercury  and  sodium,  with  an  excess  of  chloride  of  sodium,  as  a 
more  suitable  preparation  fo-  internal  use  than  the  simple  corro- 
sive chloride. 

In  recent  years,  principally  on  account  of  the  warm  recom- 
mendation of  G.  Lewin,  the  hypodermic  use  of  this  preparation 
has  been  attempted  by  some  observers,  by  Hebra  indeed  as  early 
as  1860.  The  distinguishing  features  of  this  method  are  the  pro- 
duction of  a  speedy  action  upon  syphilitic  symptoms,  which  is 
frequently  first  manifested  locally  (see  p.  276) ;  the  accuracy  with 
which  the  dose  can  be  measured ;  and,  its  cleanliness  compared 
with  the  treatment  by  inunction.  But  the  severe  suffering  which 
it  occasions  is  scarcely  counterbalanced  by  the  short  duration  of 
the  treatment,  which  is  said  to  require  on  an  average  only  four 
weeks ;  and  moreover,  this  rapid  disappearance  of  the  external 
symptoms  of  syphilis  is  by  no  means  equivalent  to  a  cure  of  the 
disease  itself;  and  according  to  Zeissl  there  is  more  apt  to  be 
an  early  recurrence  of  the  manifestations  when  this  treatment  is 
employed  than  when  others  are  chosen.  Some  observers  fre- 
quently met  with  suppuration  at  the  points  at  which  the  injec- 
tions had  been  made ;  but  this  complication,  except  among 
patients  having  a  predisposition  to  it,  can  usually  be  avoided 
by  observing  due  precaution. 

'Berl.  klin.  Wochenschrift,  1871,  No.  49. 
*  R  Maly,  in  Zeissl,  1.  c,  p.  396. 
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The  solution  for  b jpodeiiiiic  use  should  be  made  bj  di.\^Ir- 
ing  a  grain  of  corrosive  siibliniate  in  one  hnndrt*d  minims  of  gir 
cerine  and  water,  mixed  in  equal  i>roportiDn  ;  and  of  tlii.^  b\m 
four  to  aeven  minims,  containing  respectively  abontthem^ 
twenty -fifth  and  one4hhteenth  of  a  grain  of  the  mercurial  sab, 
should  be  injected  hypodermically  once  daily.  The  solutioi 
recommended  by  Midler  has  also  been  advised  for  liypodeiir 
use.  Priimers'  advises  the  hypodennic  usi?  of  ''etlijl^Wi- 
raate"  in  the  quantity  of  one-thirteentli  of  a  grain  to  c: 
tion,  and  Stanli,'  that  of  the  chloro-albuminate  of  meRUivM 
soda.  The  most  appropriate  places  for  making  these  injeftiuw 
are  the  back  and  the  sides  of  the  thoiTix, 

Calonn^  also  lias  n^^ently  betm  adnnnistered  by  hypodenaif 
injection.  When  suspr^nded  in  glycerine  and  water,  it  can  It 
readily  injected  ;  but  it  has  to  a  greater  degree  even  tliancorw* 
sive  sublimate  the  disadvantage  of  causing  abscesses  in  tbe8d^^ 
cutaneous  connective  tissue.  According  to  v.  Sigmimd,  wio 
thinks  injections  of  (*alomel  more  effieatnous  than  those  coDtaffl" 
ing  the  bichloride,  the  formation  of  aliscesses  can  be  avoided  1^ 
the  employment  of  small  quantities  of  the  mild  chloride,  as 
three-qiuirters  of  a  gmin  to  a  gmin  and  a  half, 

Caloun^  is  h*ss  appropriate  for  internal  use,  since  it  isaptw 
affect  tlip  digpstivt*  ejrgans,  iind.  whi-n  tluis  used,  it  is  thereto 
usually  given  in  combination  with  small  doses  of  opium.  % 
liowever,  the  occurrence  of  some  symptom  of  serious  import.  S9* 
for  instancfv  iritis,  rend(*r.s  it  desirable  to  induce  a  rapid  w^ 
riiilization,  the*  adniinistnition  of  calomel  in  conjunction  ^tb 
mercniial  inuiietions  is  the  most  ready  way  of  attainmg  this ^''^ 
Under  such  eireumstanees  it  is  given  st^veral  times  daily  in  i^ 
of  two-fifths  of  a  grain,  with  one-twelfth  of  a  gmin  of  op^* 
until  evidences  of  slight  salivation  are  produced. 

The  combinations  of  iodine  and  mercury  are  especiallj  ^ 
in  Franc«\     Of  tlies**  tlie  milder  or  green  iodide  is  a  favori 
Eit'ord  and  liis  followers,  and  is  frequently  given  by  them  ' 

'  Ptum*rft,  QuGckHilbonetbylchloritl.      In. -Diss.   Bertia,  1870»     See  ArchiTi 
u.  Syph..  B.  in  ,  ISTK  p.   151, 

^  Traitem,  dc  la  Svph.  par  les  inject,  hjrpoderm  de  sublim^.     Tb^  de  P&dBi    (I* 
etre<iHx.  I  c ,  p.  5*10  )  ^ 
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•  entire  treatment,  extending  over  a  period  of  many  months, 
is,  indeed,  a  very  active  preparation,  but  causes  in  some  indi- 
aals  very  unpleasant  symptoms  of  disturbance  of  the  diges- 

*  tract,  such  as  colicky  pains  and  purging,  with  blood-evacua- 
is,  even  when  given  in  doses  not  i^xceeding  tltree-quarters  of  a 
in  twice  a  diiy  in  combination  with  opium.  The  addition  of 
am  is  necessary  for  the  avoidance  of  such  symptoms,  even 
t?n  the  dose  of  the  mercurial  is  a  small  one,  but  it  should  be 
ted  that  Biett  and  Ciizenave*  assert,  from  special  investiga- 
is  whicli  they  have  made,  that  this  narcotic  inteiferes  with  the 
Lon  of  tlie  protiodide  of  mercury,  and  on  this  account  tiiey 
e  tile  preference*  to  hictut^arium.  They  order  a  pill  muss  con- 
ing of  eight  grains  of  the  green  iodide  of  mercury  and 
mty-four  of  lactucariura,  to  be  divided  into  twenty  ]>il]s. 
ch  pill  contains  tlierefi>re  two-fifths  of  a  grain  of  the  mercurial 
spamtion,  and  this,  when  given  two  or  tlirec*  timt^s  daily,  con- 
fcutes  an  average  dose.  If  the  remed}'  is  well  borne,  and  if  no 
ion  on  the  symptoms  is  effected,  oi'  if  a  cessation  of  such 
ion  occurs,  the  dose  may  be  carefully  increast^d  to  tlirt^e- 
arters  of  a  grain,  or  even  a  grain. 

The  use  of  the  yellow  iodide  in  the  treatment  of  hereditary 
philis,  and  especially  of  infantile  syphilis,  has  been  warmly 
located  by  R.  Foerster,'  the  suggestion  of  its  use  having,  how- 
er,  been  previously  made  by  otliers.  He  gives  a  twelfth,  or  at 
58t  a  quarter*  of  a  grain  twice  daily,  in  combination  with  pow- 
5'ed  gum.  The  mercury  witli  chalk  is  a.  pn^j>arati(>n  which  is 
tter  borne,  and  one  which  less  frequently  gives  rise  to  iutesti- 
^  catarrh,  which,  as  Foerster  admits,  is  an  unpleasant  com- 
ication  to  which  the  administration  of  tht*  iodide  is  apt  to  give 

The  red,  or  biniodide  of  mercury,  has  much  more  irritating 

^lities  than  the  protiodide.     It  is  therefore  scarcely  ever  given 

f  itself,  but  may  be  employed  in  small  amount,  dissolved  in 

solution  of   the  iodide  of  potassium.     It  is  prescribed  in  the 

'•lowing  formula,  which  is  modelled  after  that  of  Oibert :  red 


*  Vaienate^  L  c,  p.  500. 

^  DeutflcheH  Arehiy  f,  kJiti-  Med.,  B.  11.,  1&07,  p.  214 
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iodide  of  mercury,  three-quarters  of  a  grain  ;  iodide  of  potas- 
sium,  tliirty-eight  grains ;  distilled  water,  eighty  minims;  filter, 
and  add  a  fluid  ounce  of  Bjrup,  and  four  fluid  ounces  of  dis- 
tilled water : — dose,  a  tabk*9poonful  twice  dail^>-.  Berkeley  Hill 
gives  at  a  single  dose  from  a  quarter  to  a  third  of  a  grain  (A 
the  mercmy,  with  fi^om  three  to  five  grains  of  the  potassini 
iodide,  in  solution  in  water.  Corrosive  sublimate  also  raajta 
given  in  a  solution  of  the  iodide  of  pcttassium.  In  the  luixrune  a 
reaction  takes  place,  by  which  a  certain  amount  of  tlie  biniodide 
of  mercury  is  formed  and  held  in  solution  by  the  excess  of  iudide 
of  potassium. 

Tlie  iodides  of  mercury,  and  more  particularly  the  biniodide, 
are  especially  recommended  in  the  treatment  of  relapses  of  ite 
cutaneous  nxaniffstations,  in  particular  those  of  the  squamoas 
form,  and  also  for  recurrent  papules  of  the  palms  of  tlic  baiidi, 
etc.  In  the  treatment  of  tubercular  eruptions  also,  aad,  wl«^ 
the  condition  of  the  digestive  tract  will  allow  of  it,  in  tkt  l'I 
tertiary  symptoms,  the  combination  of  the  red  iodide  of  mtf- 
cury  with  the  iodide  of  potassium  often  seems  to  have  a  veij 
favorable  effect.  Under  these  circumstances,  however,  tlie  pr^ 
parations  of  iodine  alone  have  a  similar  influence. 

Mercurial  tvi^atment  is  contraindicated   in   but  few  cas^^ 
Bj^ihilis,  and  chiefly  when  the  disease  is  met  with  in  paiiea^ 
wlio  are  already  seriously  affected  by  some  other  disea^,    ^ 
existence  of  chronic  pulmonary  affections,  wliich  is  quite  eo^' 
nionly  regardant  as  one  of  the  principal  contraindications  of  tl^^ 
treatment,  does  not  absolutely  ftirbid  the  use  of  mercury.     ^ 
the  syphilitic  symptoms  are  sufficiently  urgent,  a  careful  trial  ^ 
the  treatment  by  inunction  may  always  be  made.      Cases  ^ 
cliFonie  kidney  disease,  with  all)uminuria,  on  the  other  hal^ 
provided   tlh^  alV>uini]iuria   is  not   due  to  sj^philis,   as  may    ^ 
pretty  clearly  ascertained  from  the  history,  are  not  suitable  i^ 
mercurird  treatinent,  since  the  patients  are  often  salivated  af^ 
the  administration  of  but  a  small  quantity  of  m^^rcury.    In  ca^ 
of  this  kind,  ev<^n  in  an  early  stage  of  the  disease,  prefere»^^' 
should  be  given  to  the  prepamtions  of  iodine  and  to  the  varioJW 
decoctions  of  the  woods  which  are  used  in  the  treatment  of  sypli- 
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Many  physicians  are   reluctant  to  administer  mercury  to 
amemic  patients,  even  in  the  height  of  the  secondary  stage.    But 
in  very  many  cases  this  anfiemic  condition  is  directly  due  to  the 
syphilis  ;  it  increases  as  the  symptoms  of  syphilis  become  more 
developed,  and  improves  with  great  rapidity  under  the  adminis- 
tration of  mercury,  while  treatment  with  ferruginous  prepara- 
tions produces  no  effect.     Such  is  not  the  case  when  syphilis 
attacks  a  person  who  is  already  chlorotic  or  anaemic.     In  such 
cases  it  is  proper  to  administer  iron  in  some  form  until  distinct 
manifestations  of  syphilis  make  their  appearance.     I  have  fre- 
quently, and,  as  it  appeared  to  me,  with  good  results,  used  qui- 
nine,  and  in  some  cases  cod-liver  oil,  together  with  mercurial 
inunction,  in  the  case  of  delicate  persons  or  such  as  had  been 
reduced  by  previous  disease. 

The  existence  of  pregnancy  offers  no  contraindication  to  the 
use  of  mercury,  and  least  of  all  during  the  early  months,  for 
there  is  then  some  hope  that  abortion  may  be  prevented,  and 
that,  in  case  the  father  is  healthy,  the  child  may  escape  con- 
tamination. However,  the  mercurial  treatment  of  pregnant 
women  must  be  conducted  with  due  precaution ;  von  Sigmund 
recommends  it  only  up  to  the  seventh  month  of  pregnancy. 

Of  the  preparations  of  iodine,  the  one  that  is  most  frequently 
employed  is  the  iodide  of  potassium.  It  manifests  its  greatest 
activity  when  given  to  pa- 
tients with  affections  of 
the  bones,  rheumatic 
symptoms,  pustular  erup- 
tions, and  serpiginous  ul- 
cers, or  with  dry  tubercu- 
lar affections  of  the  skin. 
Even  in  the  course  of  a 
few  days  it  shows  its 
effects  in  these  cases,  and 
if  there  are  febrile  symp- 
toms present,  provided 
they  are  due  to  the  syph- 
ilis and  not  to  some  inter- 
current disease,  its  influence  upon  them  is  made  evident  after 
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two  or  three  days,  as  may  be  seen  liy  a  glance  at  the  cone 
on  the  preceding  page. 

The  symptoms  in  thla  case  consiBted  of  an  impetiginous  emption,  nodes  uv^- 
oua  points,  moni  especially  upon  tho  frontal  bone,  severe  Leadaches,  with  nociuml 
exacerbations,  which  for  weeks  had  interfered  with  tbe  patient's  rest,  afldhidb«a 
but  little  benefited  by  the  hypodermic  adminktnition  of  morpliia.  On  the  s-cotJ 
night  after  beginning  the  use  of  the  iodide  of  potassiimi  the  patient  slept  l^cr, 
Imt  lie  wutj  nut  entirely  free  from  jmin  until  the  niglit  Ijetwecn  the  24tb  aadtbciJiti 
of  tbe  njontb.  After  eighty  grains  of  the  iodide  had  been  admiuist<:rcd,  ibe  ft'  , 
which  htid  been  present  for  a  long  time,  completely  vanished.  The  renuinu^ 
symptoms  slowly  but  st4?adily  disappeared. 

It  18  not  necessary  that  the  symptoms  should  be  vei  v 
the  order  of  time  to  be  benefited  by  the  iodide  of  potussim 
Ei^en  ill  tlie  eruptive  jitage  this  remedy  has  a  very  striking  inflo- 
ence  when  it  is  used  in  the  treatment  of  pustulai*  eruptions, 
rupia,  and  the  like,  and  of  ulcerations  in  the  nioutli,  with  nipiJ 
destruction  of  tissue.  Fortunately  cases  of  tliis  kind  are  Dotal 
frequent  occurrence,  and  foi'  the  most  part  the  symptoms Jor tbe 
alleviation  of  which  the  iodide  of  potai^sium  can  be  employed 
witli  advantage,  occur  at  a  very  late  period  after  infectiuii  to 
addition  to  tlie  affections  already  enumerated,  degenerating  gui- 
mata  of  t!ie  subcutaneous  and  submucous  tissues,  and  destruc- 
tive ulcerations  of  the  throat  and  larynx  especially  call  for  its 
administmtion. 

In  such  cases  the  remedy  is  usually  strikingly  well  bomi 
and  only  exceptionally  occasions  nasal  cataiTh  or  conjuactiritis; 
and  I  liave  never,  under  such  circumstanceSj  seen  it  cause  tlj^ 
conditions  to  which  the  name  lodism  has  been  given.  Of0 
patient  com]daiued,  while  taking  moderate  doses  (thirty  gifting 
a  day),  of  intermittent  symptoms  of  weakness,  which,  liowevei, 
ceased  upon  tho  addition  of  the  aromatic  spirit  of  ammonia  t» 
the  solution. 

Several  Englisli  physicians,  and  among  them  are  Sir  J. 
and  Hutchinson,  advise  that  this  remedy  should  always  be 
with  tlie  carbonate  of  ammonia  or  tlie  aromatic  spirit  of  am 
nia,  for  they  assert  that  it  is  better  borne  in  this  combinati 
Patients  usually  have  a  good  apix^tite,  and  increase  rapidly 
weight  wliile  taking  the  iodide,  unless  the  good  effects  of 
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mg  are  interfered  with  by  keeping  them  upoE  too  restricted  a 
let.  Those  patients  who  are  usually  io  a  more  or  less  cachectic 
;ate  should  have  as  good  and  rich  a  diet  m  the  condition  of 
fir  digestive  organs  will  peiTait. 

The  dose  in  which  this  remedy  is  usually  given  to  jiatients 
10  have  not  yet  taken  it,  is  from  three  to  five  grains  three 
fs  daily  ;  in  old  cases,  and  to  patients  who  have  already  used 
k  lor  some  time,  or  whem  symptoms  are  present  which  make  it 
lesiiuble  to  arrest  an  ulcemtive  process  as  speedil^^  as  possible,  a 
larger  dose,  from  eight  to  fifteen  grains  seveml  times  a  day,  must 
be  given.     Some  cases  are  not  affected  by  doses  of  this  size,  and 
imd<^rsiich  circumstances  larger  quantities,  even  thirty  or  forty- 
five  gi*aiiis  several  times  a  day,  must  be  given  to  attain  a  cure,^ 
Midi*  of  potassium  should  always  be  taken  in  a  large  quantity 
oltliikl,  abr>ut  half  a  tumblerful  uf  water  to  each  dose,  and  pre- 
Imbl}  after  meals,  so  that  its  elimiuation  may  follow  its  ai)sorp- 
Onata  longer  interval  than  would  be  the  case  were  it  taken 
Dito  an  empty  stomaclh     Tins  renut^ly  may  ofteti  be  given  in 
iirprisiugly  large  doses  for  a  long  time  witliout  causing  any  ill 
ffects;  indited  there  are  some  cases  of  tertiary  syphilis  in  which 
kis  h  almost  a  necessity,  for  only  by  its  consfant  use  can  the 
Bndeucy  to  ulcemtion  be  kept  within  bounds.     I  kn<^w  a  woman 
^ho  t(xjk  the  iodide  in  increasing  doses,  with  but  few  iiiterrup- 
fcjiis,  for  a  period  of  five  years,  and  onl^^  while  taking  it  did  she 
Kijoygood  health.    Whenever  she  stopjjed  its  use  for  any  length 
if  time,  the  sei'piginous  ulcerations  f]'om  wliicli  slie  sulTncd,  and 
iliicli  were  almost  healed,  increased  in  size,  and  new  <  in<*s  made 
heir  appearance.     It  must  be  admitted,  as  a  matter  of  regret,  in 
Sganl  to  the  striking  results  often  obtained  by  the  use  of  the 
odide  of  potassium,  that  they  art^  vi^ry  frequently  not  lasting; 
^f  wlien  the  remedy  is  not  continued  long  enougli  after  a  com- 
^^fe  cassation  of  all  symptoms  has  been  reached,  a  speedy  recur- 
SBiieeof  the  manifestations  is  apt  to  take  place.     On  account  of 
"^^  peculiarity  of  the  remed}%  it  is  imi>ortant  that,  whenever 
!>ossible,  the  smallest  efficient  dose  should  be  given  at  the  begin- 
^Dg  of  the  treatment,  bo  that  if  its  use  is  to  be  long  continued, 

'  Compare  abo  Langiton  Parker^  Brit  Met!  Journal,  1869,  Vol.  I.  p.  4G6. 


298  BAUMLER.— STPHTLIS. 

it  can  be  done  without  haring,  to  resort  to  umisnaDyl 
quantities. 

In  the  treatment  of  cerebral  affections  attended  with  i 
sive  attacks,  such  as  epilepsy »  chorea,  and  the  like,  H :, 
Jackson  *  advises  the  nse  of  the  iodide  of  potassium  in  < 
nation  witli  the  bromide. 

Sometimes  the  iodide  of  potassium  will  not  be 
either  alone  or  in  combination ;  and  nnder  snch  circumsfi 
the  iodide  of  sodium,  wliich  does  not  occasion  catarrh,  («1 
iodide  of  ammonium "  may  be  tried. 

It  frequently  occurs,  in  cases  in  which  it  is  ad  Usable  to  I 
the  iodide,  that  the  pi*esence  of  pronounced  anemia  calls  fof  S 
use  of  ferruginous  preparations ;  and  this  is  especially  the  ( 
when  the  oecmTence  of  albuminuria  renders   the  exij5t*?iw»l 
amyloid  degeiiemtion  probable.     In  such  cases  it  is  bettif  I 
order  the  iodide  of  potassium  in  combination  with  the  ammfl! 
citrate  of  iron,  ratlier  than  a  ju'epamtion  containing  both  id 
andiron,  such  as  the  syrup  of  the  iodide  of  iron.    I  hare  < 
vinced  myself,  as  others  have  done,  that  the  action  of  lo 
obtained  by  the  use  of  the  syrup  is  not  so  manifest  ns  i 
resultiii!^"  from  the  use  of  a  solution  of  the  iodide  of  pots 
coiituiniijg  a  far  smaller  amount  of  iodine. 

Instead  of  the  iodine  salts,  the  tincture  of  iodine,  or  whikl 
bet  ten  tin*  compound  tincture,'  may  be  given. 

Although  the  iodide  is  so  eflicacious  in  the  tertiary  stap ( 
syi)lulis,  still,  cases  are  met  with  in  which  a  complete  cnre( 
be  obtained  even  with  increased  doses,  or  in  which  a  cob 
recurn^Hfi^  of  the  symptoms  takes  place  whenever  the  treati 
is  suspended.     In  some  cases  of  this  character,  a  permanent  cii 
may  l>e  finally  obtaim^d  by  the  use  of  a  tentative  course  of  in* I 
curial  inunctions  or  calomel  fumigations.     Numerous  cases  b»^1 
also  In^^m  R^iorted  in  which  this  result  was  obtained  bytreit-J 
ment  with  the  decoctions  of  woods. 

There  are  sevenil  magisttTial  preparations  used  in  tl 

'  Med.  TimeB  and  Gazette,  1873,  Vol  I.,  May  10. 
'^  As  to  the  iodideB  of  sodium  and  ainmomum,  oompare  Berkeley  H 
Journal,  1871,  Vol.  II.  p.  725. 

3  Equivalent  to  tbc  aimple  **  TiBcture  of  Iodine  "  of  tlio  British  Ph. 
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oi  treatment,  the  one  most  often  employed  in  Germany  being  the 
one  known  as  Zittmann's  decoction,  while  in  Italy  preference  is 
given  to  that  of  Pollini. 

The  former  contains  a  small  quantity  of  mercury,  and  the 
German  Pharmacopoeia  substitutes  for  it  two  decoctions  of  sar- 
saparilla,  of  different  strengths,  which  contain  a  considerable 
amount  of  senna  leaves,  so  as  to  be  purgative  in  the  doses 
usually  employed.     With  remedies  of  this  character,  as  with 
others,  it  is  best  not  to  follow  any  routine,  but  to  adapt  their 
administration  to  the  condition  of  the  patient.     Since  the  main 
object  of  this  treatment  is  to  stimulate  the  secretions,  the  patient 
had  better  pass  the  greater  part  of  the  day  in  bed,  so  that  the 
secretion  of  the  perspiration  may  be  kept  up ;  in  order  to  main- 
tain the  action  of  the  kidneys  and  intestines,  the  decoction  must 
be  given  in  pretty  large  quantities.     In  the  morning  the  patient 
should  take  from  eight  to  sixteen  fluid  ounces  of   Zittmann's 
stronger  decoction,  and  in  the  evening  thirty-two  fluid  ounces 
of  tlie  milder  preparation.     These  decoctions  should  be  warmed 
before  being  administered,  and  their  use  should  be  continued 
until  all  symptoms  have  disappeared,  which  may  not  occur 
^xitil  after  the  expiration  of  four  or  five  weeks.     If  the  patient 
^oes  not  bear  this  treatment  well,  it  must  be  modified  or  even 
suspended.     The  diet  during  this  time  must  be  nutritious,  but 
there  is  often  some  difiiculty  in  selecting  appropriate  food,  since 
the  use  of  such  large  amounts  of  these  decoctions  frequently 
causes  a  catarrh  of  the  stomach. 

During  the  secondary  stage  of  syphilis  decoctions  of  this  kind 
may  be  administered  as  adjuvants  to  the  treatment  by  inunction, 
and  in  the  treatment  of  the  tertiary  stage,  if  the  disease  is  advanc- 
ing rapidly,  their  administration  in  conjunction  with  the  iodide 
of  potassium  is  often  attended  by  the  most  happy  effects. 

Of  the  numerous  other  remedies  to  which  anti-syphilitic  vir- 
tues have  been  ascribed  at  various  times,  and  which  include 
gold,  silver,  and  platinum,  it  is  only  necessary  to  refer  to  opium 
and  nitric  acid.  In  the  treatment  of  patients  who  are  very  much 
reduced,  and  who  suffer  severely  from  painful  ulcerations,  opium 
in  conjunction  with  the  iodide  of  potassium  is  sometimes  of 
value,  and  nitric  acid,  which  was  formerly  largely  administered 
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by  English   physicians  ^  in    all    stages  of    syphHis,  has  Im 

recently  advised  in  the  treatment  of  amyloid  degeneration  of  tl» 
liver,  spleen,  and  other  organs. 


Varions  local  manifestations  of  syphilis,  although  theydifrl 
appear  under  couBtitational  treatment  alone,  are  much  mm\ 
quickly  removed  when  loeal  applications  are  also  made  diredlf  j 
to  them.  There  is  the  grt-atest  inducement  for  local  applicatiow  | 
in  the  treatment  of  papular  atfections  of  the  mucous  membrane^  i 
which  greatly  annoy  the  patients  by  the  pain  to  wliich  tlieypill 
rise  and  by  their  secretion.  This  is  especially  true  with  regmd! 
to  condylomata  ahuut  the  anus  and  genitals.  Theoitjfllj 
Plenck's  solution,  which  was  formerly  in  high  favor,  oftesj 
caused  edematous  swelling,  and  was  attended  by  mut'h  paiiH] 
especially  wlum  only  the  deposit  which  is  formed  in  this  combt] 
nation  was  employed.  No  less  active  and  much  less  painful ii' 
the  use  of  an  ointment  containing  calomel  in  the  proportion  tJ 
one  part  of  calomel  to  eight  of  lard,  or  the  very  cffecti^re  appii 
tion  of  calunu'l  in  the  form  of  a  powder  dusted  over  the  su 
of  the  cuiidylornata,  lavviously  moistened  with  chlorine  i 
or  witli  a  solution  of  common  salt,  as  advised  b}^  Zeissh  Cl^aft-I 
liness  and  the  use  of  charpie  moistened  in  a  dilute  solution  d\ 
cat^bolic  acid  or  in  black  wash  often  greati}'  promoti»s  th**  ab^3rp'| 
tion  of  moist  ])a]>ules.  Hardy  '  uses  aromatic  vinegar  with  good 
results.  Sometimes,  especially  wiien  the  condylomata  aivsiW-j 
ated  about  the  anus  and  cause  much  pain,  the  applicatiomJij 
dilute  sohition  of  nitrate  of  silver  (from  half  a  grain  to  a  gnuaj 
to  the  lluid  ounc*^)  several  timns  daily,  exerts  a  favorahlc  in 
ence,  by  temporarily  covering  the  painful  papules  with  a  pro^ 
tecting  coat.  i 

Tlie  treatment  of  papular  and  ulcerative  lesions  in  the  motiA 
and  thront  often  require  great  care.     The  avoidance  of  i 
food,  frequi^ut  w^ashing  of  the  mouth,  and  gargling  wii 
astnngent  solutions,  suffice  only  in   cases  of  mild  chs 


*  Compare  a  letter  from  X  Currie  to  Dr*  Boddoea  in  Cttirie's  Med.  Bepcft 
Effccta  o£  Water,  etc.,  Vol  IL  p.  4fJ.     London,  1805. 


*  QiM/iatc,  L  c,  p.  Glo, 
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When  these  affections  are  extensive  and  obstinate,  tlie  diseased 
points  should  be  repeatedly  touched  with  the  mitigated  stick  of 
nitrate  of  silver,  or  with  a  solution  of  carbolic  acid  in  alcohol,  or 
with  the  tincture  of  iodine  of  a  strength  appropriate  to  the  cases. 
When  ulcerations  are  present,  threatening  the  uvula,  all  nourish- 
ment should  be  taken  in  fluid  form.  Small  i}ainful  erosions  or 
papules  on  the  tongue  should  be  touched  with  nitrate  of  silver, 
or  from  time  to  time  with  the  acid  nitrate  of  mercury. 

Smoking  frequently  causes  a  continuance  of  papules  on  the 
point  of  the  tongue,  or  a  recurrence  of  them  after  they  have 
been  once  removed,  and  must  therefore  be  forbidden  such 
patients. 

Affections  of  the  nasal  mucous  membrane  and  of  the  other 
tissues  of  the  nose  may  often  be  topically  treated  very  advan- 
tageously.    These    affections    are    especially   annoying    to  the 
patient  when  they  are  attended  by  an  ill-smelling  discharge 
(ozfena).     A  discharge  of  this  character  may  be  kept  up  by  the 
prt?sence  of  necrosed  portions  of  bone  in  the  nasal  cavities  after 
the  syphilitic  affection  has  r^in  its  course.     If  these  can  be  dis- 
covered and  removed,  the  suppuration  will  be  remarkably  dim- 
inished and  shortened.     In  all  such  cases  it  is  necessar}^  to  keep 
the  cavities  of  the  nose  thoroughly  cleaned  by  the  use  of  nasal 
douches,  containing  some  antiseptic  substance,  such  as  carbolic 
^<-'id  or  permanganate  of  potassa.     Zeissl  very  justly  observes 
that  such  patients  are  often  very  unnecessarily  subject<^d  to  an 
^ntisyphilitic  treatment,  since  this  is  manifestly  uncalled  for  if 
^h^  morbid  process  is  no  longer  active.     It  is  not  always  eas}^  to 
decide  whether  or  not  syphilis  is  still  active  in  these  cases  ;  but 
^'"^m  the  history  of  the  case,  the  use  of  the  rhinoscope,  and  from 
^^^^  presence  or  absence  of  recent  manifestations  in  other  parts, 
^^ta  sufficient  for  a  diagnosis  can  generally  be  obtained.     If 
tlioj^^  is  reason  to  suppose  that  the  process  is  still  active,  if  the 
*^^nes  are  affected,  the  iodide  of  potassium  should  be  adminis- 
t^re<l ;  but  in  the  early  stages  of  sjq^hilis,  when  it  may  be  sup- 
P^5^ed  that  the  necrosis  is  consequent  upon  ulceration  of  the 
^^cous  membrane,  and  when  papules  are  met  with  on  other  por- 
^^^^ns  of  the  mucous  membrane,  mercurial  treatment  will  have  an 
^^fluence  on  the  local  affections  of  the  nose.     To  aid  this  treat- 
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ment,  calomel  may  be  directed  to  be  snuflfed  up  the  nose ;  bnt  ^l 
must  not  be  forgotten  that  this  may  readily  cause  slight  salivsai- 
tion — indeed  Biett  made  use  of  the  nasal  mucous  membrane  fc^zat 
the  application  of  calomel  in  a  general  mercurial  course. 

When  affections  of  the  skin  are  entirely  isolated,  the  attemjrrzDt 
may  be  made  to  remove  them  by  local  treatment  alone.  T1  ie 
application  of  mercurial  plaster,  or  frequent  inunctions  of  whifl^Se 
precipitate  ointment,  or  of  the  oleate  of  lAercury,  or  hypoderm  ic 
injections  of  calomel  or  corrosive  sublimate  into  the  centre  of  t1 —  w. 
affected  portion  of  skin  sometimes  suffice.  V.  Sigmund  recor^^m- 
mends  in  the  treatment  of  the  very  obstinate  papular  affection  <  >f 
the  palms  of  the  hands,  the  application  of  corrosive  sublima"  te 
with  collodion,  using  the  following  formula:  Corrosive  sublimatz=3e, 
thirty  grains  ;  collodion,  three  fluid  drachms ;  castor-oU,  twenty  7- 
three  minims. 

The  oleate  of  mercury,  which  was  first  prepared  and  used  by  J.  MarshaU,*  is  an 
elegant  preparation  when  compared  with  other  mercurial  salves,  and  has  tn.  -cj 
applied  by  O.  Martini,'  of  Dresden,  in  the  inunction  treatment,  in  place  of  the  ormKzdi- 
nary  mercurial  ointment,  but  was  found  by  him  to  be  less  efficacious  than  the  latt  ^r^r. 

Tlie  treatment  of  serpiginous  ulcers  is  often  attended  wirri 
difficulty.     If  the  crusts  which  form  are  thin  and  superficia^If 
and  have  but  little  secretion  beneath  them,  it  is  best  to  allow 
them  to  remain,  especially  when  they  are  extensive.     If  they  aiv 
so  situated  as  to  be  liable  to  be  removed  by  friction  or  external 
injuries,  it  is  well  to  cover  them  with  some  indifferent  plaster,  or, 
if  they  are  of  small  extent,  with  mercurial  plaster.    Small,  round 
ulcers,  especially  those  in  the  face,  which  are  due  to  the  pus- 
tules of  impetigo,  or  those  resembling  varicella,  are  best  treated, 
when  the  crusts  become  loose,  with  black  wash  or  with  an  oint- 
ment containing  either  red  or  white  precipitate.     Zeissl  states 
that  iodoform,  which  has  been  so  extensively  used  of  late,  is 
very  useful  in  the  treatment  of  torpid  ulcers,  and  Lancereaux, 


•  Lancet,  1873,  Vol.  L,  p.  711.     It  was  first  brought  forward  by  Messrs.  Hopkins 
&  Williams,  of  London.     Compare  also  Prof.  HUger^  in  the  Prooeedings  of  the  Phya. 


•Mr^A    a««;«+^  «*.  T7..i«««««    XT    a    iq't^ 
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that  the  same  remedy  is  attended  with  good  results  in  many 
cases  of  serpiginous  ulceration. 

Painful  periosteal  swellings  do  not,  as  a  rule,  demand  any 
local  treatment;  but  sometimes  the  tincture  of  iodine  painted 
upon  them  moderates  the  suffering.  The  oleate  of  mercury,  with 
the  addition  of  moi-phia,  may  also  be  thus  employed.  This 
combination  is  also  recommended  to  be  rubbed  into  the  skin 
over  swollen  joints.  Ricord  advises  the  use  of  flying  blisters  in 
the  treatment  of  painful  nodes.  Syphilitic  testicles  should  be 
enveloped  in  mercuiial  plaster,  or  the  oleate  of  mercuiy  should 
be  rubbed  into  the  scrotum. 

In  all  cases  of  iritis  a  solution  of  atropia  should  be  dropped 
into  the  eye,  in  conjunction  with  general  mercurial  treatment. 
If  the  inflammation  is  very  severe,  blood  should  be  drawn  from 
the  temples,  and  the  mercurial  treatment  should  be  more  ener- 
getic, and  pushed  even  to  the  production  of  slight  salivation  (see 
p.  292).  The  occurrence  of  choroiditis  or  retinitis  is  also  an 
indication  for  prompt  and  vigorous  mercurial  treatment. 

In  addition  to  these,  many  active  local  affections,  such  as 
those  of  the  larynx,  the  lachrymal  passages,  the  eye,  the  geni- 
tals, or  the  rectum,  may  call  for  special  local  interference,  which 
is  often  of  surgical  character,  and  which  must  be  specially 
adapted  to  the  case  in  question. 


The  treatment  of  hereditary  syphilis,  and  especially  of  syphi- 
lis occurring  during  childhood,  must  be  guided  by  the  same  prin- 
ciples that  have  already  been  given.  In  these  cases  also  mercu- 
rial treatment  plays  the  leading  part ;  but  the  particular  method 
of  administration  which  is  to  be  adopted  \\ill  depend  upon  spe- 
cial circumstances.  Tlie  treatment  by  inunction  is  very  suitable 
when  its  use  is  not  forbidden  by  the  presence  of  a  pustular  erup- 
tion. The  amount  of  mercurial  ointment  that  should  be  used 
daily  is  about  five  grains.  The  frictions  should  be  made  upon 
various  parts  of  the  body  in  succession,  and  should  be  suspended 
on  the  slightest  symptom  of  commencing  eczema. 

In  the  syphilis  of  very  small  children,  as  has  been  previously 
stated,  baths  containing  corrosive  sublimate  may  be  used  with 
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advantage,  and  Monti,  v.  Signiund,  and  others  advise  the  use rf 
tliehypodiTuiic  method  of  adiiiinistmtion. 

Most  f r-equeiitly,  liowever,  mercury  is  given  internally,  eitte 
in  the  form  of  mercury  with  chalk,  or  calomel,  or  the 
iodide,  in  doses  varying  fi'om  a  sixth  to  a  quarter  of  a 
twice  or  tlirice  daily,  and,  if  purgation  i.s  caused,  a  small 
of  o]iiuni,  from  tlie  one  oiie-limidred  and  thirtieth  to  the 
sixtietli  of  a  grain,  must  be  added  to  each  dose.     The  inl 
use  of  mercury  may  be  supplemented  by  causing  the  eWM 
wear  u])on  its  breast  or  bark  a  tlanntA  compress  smt^ard 
mercurial  ointment.    If  proper  precautions  are  observed,  aod 
regard  paid  to  all  complications  which  may  arise,  the  inl 
administration  of  mercury  may  be  kept  up  for  months  with  te 
greatest  advantage. 

Tlie  attempt  has  been  made  to  administer  mercury  to 
dren  through  the  milk  either  of  the  mother  or  of  goats; 
the  quantity  of   the  metal  which   passes  into  the  milk 
miiiut*.^  that  no  result  can  be  looked  for  from  this  mode  of 
nient. 

Tlir  ftrrding  of  infants  is  a  matter  of  much  importain'p* 
Mothi^rs  wliu  have  had  syphilis  may  be  allowed  to  suckle  lh<sif 
syphilitic  children,  if  tliey  are  in  other  respects  suited  to  perfoiTD 
this  office.  If  a  child  which  is  apparently  health}' is  h>ni<^f> 
woman  ^\iio  but  a  shnrt  time  before  has  given  evidences 
lis,  she  sliouhl  not  be  allowed  to  suckle  it,  for  it  is  possibk*  tiiai 
till'  child  may  not  b(*  contaminated,  unless  it  becomes  infected 
from  snnie  lesion  whicli  develops  upon  the  mothers  nipple 
Sucli  a  <-liild  should  not,  however,  be  given  to  a  healthy  wet 
nurse,  si  nee  it  is  possible  that  syphilis  may  be  simply  lalont  ifl 
it,  and  may  break  forth  during  the  lirst  three  months  of  lis  Mt 
It  is  still  less  alh^wable  to  permit  a  child  which  shows  signs  of 
syphilis  to  l>e  su(*kled  by  a  hralthy  wet  nurse,  even  whensli^i^ 
madi*  actpminti^d  witli  all  the  daiig(*rs  and  expresses  her 
ness  to  tnke  Ihi'  risk.  T!ie  use  of  apparatus  to  pre 
clnld's  mouth  coining  in  contact  with  the  nipple  will  mo 
ably  b{'  soon  nf^glected  on  account  of  its  inconvenience, 
nurse  const  quently  In*  infected,  Tf  a  syphiJitic  rbild  h 
artiiicially  nourished,  either  cow*s  milk,  or  condensed 
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some  one  or  other  of  the  various  substitutes  for  mother's  milk 
should  be  used. 

In  the  treatment  of  infantile  syphilis,  the  most  scrupulous 
cleanliness  and  the  regular  use  of  baths  should  be  enforced  ;  and 
all  moist  papules  must  be  treated  with  some  of  the  various  appli- 
cations suggested  above. 

When  tertiary  affections  of  the  skin  or  bones,  or  interstitial 
keratitis  are  met  with  in  older  children,  mercurial  treatment 
will  often  be  found  of  use ;  but  its  effects  in  such  cases  are  by 
no  means  so  striking  as  those  produced  by  it  in  the  earlier  stages 
of  hereditary  or  acquired  syphilis.  In  most  of  these  cases  the 
preparations  of  iodine,  and  these  more  especially  in  combination 
with  iron,  cod-liver  oil,  and  a  general  tonic  treatment,  coimtry 
air,  milk,  a  sojourn  at  the  seaside,  salt-water  baths,  etc.,  will  be 
of  service. 

In  various  stages  of  syphilis  the  proper  specific  treatment 
of  the  disease  may  be  much  aided  by  completely  removing  the 
patient  from  his  business  and  usual  mode  of  life,  and  the  same 
course  will  often  be  found  of  advantage  at  the  conclusion  of  a 
prolonged  course  of  treatment.      For  many  patients  who  are 
iTttuch  debilitated,  a  winter  in  a  mild  southern  climate,  or  a  resi- 
dence of  several  weeks  during  the  summer  in  the  country,  or  at 
^he  seaside,  will  be  found  extremely  beneficial.     While  symp- 
toms of  syphilis  are  still  present,  the  effects  of  treatment  will  be 
^nch  promoted  by  attention  to  these  hygienic  precautions. 

It  was  formerly  believed  that  waters  containing  sulphur  exer- 
cised an  influence  upon  syphilis  in  various  ways  ;  in  the  first 
P^ace,  sulphur  baths  were  thought  to  cause  a  retrocession  of  the 
Manifestations,  in  addition  to  which,  waters  containing  sulphur 
^^i^  supposed  to  act  favorably  by  removing  the  excess  of  mer- 
cnrjr  which  had  been  introduced  into  the  organism  ;  and  finally, 
^^  ^as  asserted  that  sulphur  baths  had  the  property  of  awakening 
^^^nt  syphilis,^  so  that  their  use  gave  a  means  of  testing  the 
^^Mpleteness  of  a  supposed  cure. 

p,        Compare,  on  this  point,   A  Beumont^  Beitr.  z.  Path.  u.  Ther.  d.  constit.  Syph. 
^^^iren»  1804,  p.  11.    Id.,  Ueber  die  Behandlung  der  constit  Syph.  und  der  Quecksil- 
^^kjjtnkheit  an  den  Schwefelquellen.    Berlin,  1874,  p.  11  et  seq. 
VOL.  in.— 20 
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Recently  more  and  more  doubt  lias  been  expressed  in 
to    the   last-mentioned  quality  claimed    for  these  batH 
patients  are  not  now  so  willingly  sent  to  Aix-la-Chapelle, '. 
or  other  sulphur  baths,  merely  to  obtain  a  diagnosis  of  the  a 
cess  of  the  treatment  which  they  have  undergone.     In  regard  1 
the  other  good  effects  of   sulphur  baths  in  the  treatment  ofl 
syphilis,  they  are  for  the  most  part  due  to  an  increased  actrritr 
of  tissue  metamorphosis,  and  can  be  obtained  as  readily  from  rti^' 
use  of  warm  vapor  or  hot-air  baths.     If,  in  spite  of  thi 
resorts  at  which  there  are  sulphur  springs,  more  e^speciall y -iii* 
la-Chapelle,  have  obtained  a  particular  reputation  fur  tk^  treat- 
ment of  syphilis,  this  is  due  to  the  complet+^ness  and  cumfort  d 
the  baths  and  other  appurtenances^  which  aid  in  carrying  oaU  | 
treatment  with  iodine  or  mercury. 

Some  physicians  are  of  the  opinion  that  the  internal  andei- 
temal  use  of  waters  containing  sulphur,  during  a  cours*^  of  mt^- 
curial  treatment,  may  prevent  too  active  effects  fi*om  the  remtilj 
by  rendering  inactive  the  excess  of  mercury  ivhich  is  adminis' 
tered.     Guntz,  therefore,  advises  that  when  mercurial  treatmefll 
has  been  previously  employed,  the  patient  should,  l^efore  coni- 
mencing  another  course  of  it,  prepare  himself  by  the  use  of  d- 
phur  baths,  and  by  drinking  cither  water  from  Aix-la-ChapeUe  j 
or  Weilbach,   or  an  artificially  prepared  sulphur  water;  anij 
should  ali^o  keep  up  tlio  same  treatment  during  the  use  of  in»j 
tions.     The  results  attained  at  Aix  seem  to  render  it  probaHt 
that  this  practice  is  of  advantage;  but  it  is  very  desirabti^to 
accurate  oliservations  should  be  made,  so  that  this  question  may 
if  possible  l)e  decided. 

There  have  been  great  hopes  that  hydro-therapeutics  wooll 
produce  good  results  in  the  treatment  of  sj-philis ;  hut  t\\^ 
liopes  have  not  been  wholly  fulfilled.     Mild  cases  of  syphilis  vill 
end  in  recovery  under  this  treatment,  as   they  will  under  > 
purely  expectant  one  ;  but  the  course  of  weU- marked  sy 
manifestations  is  scarcely  shortened  by  it     Although  ii 
bilities  must  not  l>e  expected  from  this  made  of  tn?att 
still  deserves  an  imi)ortant  place  in  the  treatment  of  syp 
cnnjunetion   with,    or  at  the  expiration   of,  a  specific   < 
Hydropathic  treatment,  w^hen  suitable  to  the  strength 
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patient,  by  exciting  the  general  metamorphosis  of  tissue,  and 
the  activity  of  the  skin,  increases  the  action  of  mercurial  oint- 
ments. The  usual  increase  of  appetite  which  attends  this  plan 
of  treatment  must  be  regarded  as  likely  to  produce  a  favorable 
effect  upon  the  patient's  general  condition. 

In  the  cases  of  patients  who  have  been  much  reduced  by 
syphilis,  or  who  have  undergone  a  protracted  and  severe  mercu- 
rial course,  hydropathic  treatment,  together  with  good  food  and 
pore  air,  usually  acts  very  favorably. 

8YPHILIZATI0N. 

Auzia9  Turmne,  De  la  Syphilisation,  etc.  Archives  de  M^dec,  1851. — Sperino, 
La  syphilisation  ^tudi^e  comme  m^thode  curative  et  comme  moyen  prophylac- 
tique,  etc.  Traduct  fran^.  Paris,  1856. —  W,  Baeck,  Die  Syphilisation  heiKin- 
dem.  Christiania,  1856. — The  same,  Recherches  sur  la  Syphilis.  Christiania, 
1862 — fj,  Sigmund,  Wien.  med.  Wochenschr.,  1859,  Nos.  17  andlO.— 1>.  Lind- 
wurm,  AerztL  Intell.-Blatt.,  1860,  No.  13.—^.  Hoist,  Behrend's  Syphilidolog., 
N.  R,  a  m.,  1861,  p.  894.— IT.  Boeck,  Med.  Times  and  Gazette,  1865,  Vol.  I., 
June  10,— Lane  and  Oascoyerij  Med-Chir.  Transact.,  Vol.  50,  1867,  p.  281.— -4. 
Oettre,  Archiv  f.  Derm.  u.  Syph.,  B.  IL,  1870,  p.  1. 

This  method  of  treating  syphilis  was  based  upon  experiments 
which  were  conducted  by  Auzias  Turenne  in  1844,  and  were  by 
him  laid  before  the  Paris  Academy  of  Medicine  in  1850.  He 
inoculated  the  secretion  of  ulcers  which  he  regarded  as  syphi- 
litic, first  upon  animals  and  afterwards  upon  men,  and  found 
that  after  the  operation  had  been  many  times  repeated,  a  state 
of  immunity  was  finally  caused,  and  inoculation  was  no  longer 
possible.  While  Auzias  Turenne  concluded  from  these  experi- 
ments that  it  would  be  possible  in  this  way  to  render  men 
insusceptible  to  syphilis  without  having  undergone  the  disease 
in  its  constitutional  form,  others,  and  among  them  Sporino,  of 
Turin,  applied  this  method  to  the  treatment  of  constitutional 
syphilis.  Auzias  Turenne  gave  to  that  state  of  the  system  in 
which  inoculation  was  no  longer  possible  the  name  of  sypMliza- 
tion^  and  this  term  has  since  been  adopted  to  express  the  method 
itself.  The  use  to  which  it  was  proposed  by  Auzias  Turenne  to 
put  syphilization  may  be  called  prophylactic,  while  its  employ- 
ment in  the  treatment  of  syphilis  which  already  exists  may  be 
called  "curative." 
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Proplijiactic  syphilization  never  found  much  favor,  and  the 
investigiitions  made  upon  Dr.  Lindemanii,  as  well  as  others  giv«o 
above  (page45)j  funiish  absolute  proof  that  the  inoculation  rf 
any  tuiiount  of  clianrroidal  virus  will  not  bhmt  or  protect  tk 
organism  against  the  action  of  the  sj^philitic  poison. 

Cunitive  sypliilization  is  at  present  prartiseil  only  in  Norway. 
Tlu*  nictliod  followed  by  W.  Boeck,  who  is  a  warm  advocate ol 
this  tri'utinentj  is  as  follows  :  Inoculations  are  made  every  thirf 
day  upon  various  parts  of  the  body^tlie  chest,  the  upper  ana, 
and  the  thigh — ^vith  secretions  obtained  from  clianci*es,  orfroii 
syphilitic  ulcers  which  have  been  irritated  l>y  the  application rf 
savine  powder  or  ointment.  The  pus  which  is  used  for 
quent  inoeulatious  is  taken  from  the  pustules  already  prcdi 
and  only  when  the  secretion  from  this  source  is  no  longer «!»■ 
ble  of  inoculation  is  recourse  Iiad  to  a  fresh  syphilitic  sore,«Aj 
this  in  turn  is  then  kept  up  until  these  inoculations  also  fail (O 
])r()duce  any  result.  The  tolemuce  which  the  skin  and  organisa 
manifr^st  for  inoculations  of  this  character  is  of  ten  merely  lodL 
for  whili^  tile  ojii^ration  fails  if  perfoiTned  near  the  last  pustule,  it 
succt^eds  at  a  more  remote  localityj  and  it  is  also  of  tetnpoi^ 
duration,  for  when  some  time  has  elapsed  after  immuiiity  te 
Ivi'rn  attained,  inoculation  is  again  possible  (Dauielssea's case^' 
jKige  100). 

From  the  standjioint  wluch  we  have  already  taken,  wecaniK^ 
consisti^ntly  call  tliis  proceeding  *'  sj^philization/'  for  tli<Mn<xl' 
lations  are  not  done  with  sypliUitic  Imt  with  chancroidMl  ' -'^ 
and  on  tliis  account  Faye  has  proposed  the  name  ^'ciinitjv<« 
chantTf-inociilation''  for  this  mode  of  treatment. 

It    canm>t  be  denied   that  cases   of   constitutional  syphiliJ 
nK^Jvcr  under  tliis  treatment,  but  their  progress  is  tedious, 
does  not  differ  from  that  which  is  seen  under  a  purely  exp'ft* 
treatmrnt,  or  iuhI<4*  wliat  Iljnrt,  Callerier,   and  others  tried 
equivalent    to  chancre-iru>culations,  namely,  the  produotioi 
numerous  small  pustules  on  the  skin  by  small  blisters  or  tfe 
of  tartar  emetic  obitment.     According  to  Boeck,  however, 
ilizatiiin  only  manifests  its  full  effect  when  it  has  not  be^Ji] 
ceded  by  nieiT.uiial  treatment. 

A,   Oe\iTe,  who  took  part  in  Boeck' s  observations  for 
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iks  that  the  action  of  syphilization  is  due  to  '^derivation," 
.  regards  the  whole  metliod  as  an  expectant  treatment  of 
•hiiis.  Recurrent  attacks  and  tertiary  manifestations  are  not 
rented  by  this  mode  of  treatment,  and  mothers  treated  by  it 
ig  syphilitic  offspring  into  the  world,  as  well  as  do  tlxose  who 
e  been  treated  in  other  ways. 

This  method,  then,  is  not  likely  to  obtain  the  confidence  of 
jrsicians  to  any  extent,  and  is  as  little  likely  to  meet  with  the 
probation  of  patients,  for  it  is  not  only  tedioui^,  and  causes, 
comparison  with  mercurial  treatment,  but  a  very  slow  retro- 
ssion  of  the  symptoms ;  but,  moreover,  it  annoy  stlie  pati**nts 
^  the  production  of  numerous  ulcers,  wliich  are  often  pain* 
1  and  sometimes  even  phaged^enic,  and  w^hich  leave  indelible 
aces  of  their  existence. 

The  employment  of  vaccination  in  a  similar  way  (/.(?.,  by 
'peatid  inoculations)  in  the  treatment  of  syphilis,  has  also  been 
'Commended ;  ^  but,  outside  of  Knssia,  w^here  the  lirst  experi- 
ents  were  made,  it  lias  not  been  extensively  attempted. 


I  Behnn^M  SjpMIidologie,  N.  E,,  B.  III.,  1861. 
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^"chaiif^  Ixxfectionen  darch  contagidse  Thiergifte  (Zoonosen).  Handbuch  der  spec 
^atliologie  und  Therapie.  Red.  von  Virchow,  B.  n.,  1  Abth.  Erlangen,  1855. 
-^R^kZ^t  und  Kordny^i,  Zoonosen.  Handbuch  der  allg.  und  spec  Chirurgie  von 
ft'tlia    und  Billroth,  L  B.,  2  Abth.     Erlangen,  1870. 

p^,  Ei^txlirungen  und  Beobachtungen  iiber  die  Krankheiten  der  Hausthiere  im 

*^'"S^loich  mit  den  Krankheiten  der  Menschen.     Oldenburg,  1818-1823. — Levin, 

^'1  ^^^irgleichende  Daretellung  der  von  den  Hausthieren  auf  Menschen  libertrag- 

)ar'e?^^       Krankheiten.      Gekronte   Preisschrift.     Berlin,    1839. — Eeuainger,   Re- 

*^**<^hc8  de  Pathologic  compar^e,  Vol.  I.  und  II.     Cassel,  1847. —  Veyssiere,  Des 

Ji*-l-^Lcl  ies  transmissibles  des  animaux   ^  rhomme.     Paris,  1853. — Forster,  A, 

»*^»>.^.   (ier  spec.  path.  Anatomic,  2  Aufl.     Leipzig,  1863. — Schmidt,  Max,  Zoo- 

^^S'*  ^clie  Klinik.     Handbuch  der  vergleich.  Pathologic  und  path.  Anatomic  der 

^^^othierc  und  Vcigel,  B.  L,  2  Abth.     Berlin,  1872. — Compare  also  articles  by 

^^in^^   Hitter,  Skrezcka,    Waldeyer,  Leisering,  and  Bollinger   in  the   Jahrcs- 

^^^cVite  of  Canstatt,  Virchow,  and  Hirsch. 

^^^^^^-^r,   Scuchengeschichte   der  landwirthschaftlichen   Hausthiere.      Mvinchen 

^^  Burghausen,  1811. — KreuUer,  J,  M.,  Grundriss  der  gesammten  VeterinSr- 

^^^cin.     Erlangen,  1853. — liychner,  J.  J.,  Specielle  Pathologic  und  Therapie 

^^nutzbarsten  Hausthiere. — Sjnnola,  W,  Th.  J.,  Handbuch  der  spec.  Patholo- 

^^^  und  Therapie  fiir  Thicrarztc.    Berlin,  1858. — Hering,  Pathologic  und  Tliera- 

^i^  fiir  ThierSrzte,  3  Aufl.    Stuttgart,  Xm^.—Iidll,  M.  R,  Lohrbuch  der  Patholo- 

^^  und  Tlierapie  der  Hausthiere,  2  Bde.,  3  Aufl.    Wien,  1867. — Bruchniiller,  A., 

'^-^hrbuch  der  path.  Zootomie  der  Hausthiere.     Wien,  1869. — Hauhner,  G.  C, 

'handbuch  der  Veterinarpolizei.    Dresden,  1869. — Derselbe,  Landwirthschaftl. 

"l^hierheilkunde,  6  Aufl.     Berlin,  1873. — Oerluch,  A.  C,  Handbuch  der  gerichtl. 

^licrheilkunde,  2  AufL  Berlin,  1872. — Bouley  ct  Reynal,  Nouveau  Dictionnaire 

l^^atique   de  m^ecine,   de  chirurgie  et  d'hygi^ne  v^t^rinaires.     Tom.   I-IX., 

^aris,   1856-71. — Hurtrel  d'Arboval,  L.  H.  .J".     Dictionnaire  de  Mddecine,  de 

^liirurgie  et  d'hygifene  v^t^rinaircs.     Edition  enti^rement  refondue  et  augmen- 

t^e  par  A.  Zundel,  T.  L     Paris,  1874. 

-A.L.THOUGH  the  actual  number  of  diseases  communicable  from 
^iiaals  to  man  is  by  no  means  large,  this  class  of  affections 
^y ,  nevertheless,  justly  be  said  to  occupy  a  relatively  impor- 
*^t;  position  in  human  pathology.  Apart  from  the  great 
"Verity  that  characterizes  these  animal  diseases,  several  of 
*i^ich  are,  so  far  as  our  present  knowledge  extends,  practically 


3t»  3>2azri»  *=ifter  :r!rn  laiL  3ii3«ie  if  'M-aLSLTUucatkiii.  thai  thi 

V  jxLoara^zr-  iriiL^  !naiijL:c  ':•*■  r^ririerti  as«  •xaer  dan  <»e  of  tl 

Zr  ^3-1  Zfr  •iflinj  ^r-^ili:^*-!  iiai  &  z^^rssueiLS  azbi  i&echodical  inres 
•^^r*^'  "    X  lift  '^ciJL.t^  if  ^le-  •smir^  •dacse  of  animal  disetses 
"v-lI  ••  nrrhn^-r  iiii5tf!ii-l7"  >:  mr  kati-wijietizi!*  of  himaii  pathology. 
"^vit-iL  ir-t  viosiitj  TJit  Zsu  :f  -Sfi^sksej  capable  of  iMng  trans- 
2i_r--i  iriiiL  lt  TTiL-g'  r:  ti;li.  tt-t  rajuM-c  fiiil  to  be  impressed  witk 
-iirr  ii*:c.  iiiLC  zx  'ill:?  >^»*<!-  ^t*  raaiif'Hi  t^ecweeii  the  two  sped©, 
i-  3i:li-ii  ZL'irr  zL±iiar-r  '"\tn  i?  MifrraliT  apprwriated.    Inaddi- 
"Liia  T.  litr  ZL.c-T  ziLz»:nLH  aaila»i>e:&  to  which  oar  attention  is 
Hfi-T^.  trr-.-Ltr^LTlj  i~:r3».":-ti  ;prj:,virr#,  ak*zli^arkt pustule,  hydro- 
^'i  y  :  .  IT  iiLr  :»:*r!i  ^:=^a  cj  !i^i2!?rr»>a5  i^^ent  observations, 
tiiLT  L:i'."Jit-r  l-r=?  f  .r=I'iLi'I-r  aj^rrtrdi^o.^/^xif  and  mouth  dUmt^ 
Zj.-:  :L:L±r-: --r!L:l7  ziTr*  rj=*r  i^  iriia  to  a  sp^rifio  disorder.    The 
iL^'.  .--rTj   :f  il-r     •■  ' — T-'>tL?r=ry  >-tf  oy\e-pux  to  man,  for  the 
V:i:Trl-L:r  ::  vli.!!  Tr  ir>r  ii/irbt*ed  to  Jenner,  has  proved  one 
•:f  :lr  zTr'^Zr-rz  ':«>:-i3  rT-er  o:-af«rrred  up>>n  mankind  through  the 
TLr'lL-iiL  'if  :1^  rLriiiral  x-r^i^f reason.     Another  class  of  paraatic 
cL^riLrr^    : ' .  :\ '  -.  2.  r_v-r-sr»:  rn    Las  likewise  been  shown  to  have 
izs  ^x'^i^LT-r  .irlzir.  in  ::ir  ioni^e^tic  animals.     Nomerons  epizoa, 
m.r-r.T^r.  of  r.---^J   ^ni  venerable  origin,  are  communicable 
fr-:  n  arin-iils  :•:•  mm-  gi's'ii:^  rise  in  the  latter  to  specific  morbid 
syniT : : n-s.      FiirrL^miore,  observations  made  in  experimental 
j^:L  !•  -rv  Lav-  ivnierv^i  it  extremely  probable  that  the  tuber- 
cul^^^is  r  >  wLich  cattle  are  subject  may  prove  to  be  one  of  the 
goun:---5  of  the  tuberculosis  that  prevails  in  the  human  subject. 
Mention  sLoaM  l:»e  made,  finally,  of  those  diseases  produced  by 
the  f^pt^-ific  phy^lohj^i'^aVrirus  of  certain  animals,  reptiles,  and 
insects  (<nak^-]yjison,  the  poisonous  sting  of  numerous  insects), 
as  well  as  ]»y  the  implanting  of  septic  poisons  derived  from  ani- 
mals.    Wli»^ther  future  scientific  investigations  will  reveal  still 
other  animal  dis^^ses  dangerous  to  man,  must  for  the  presenl 
remain  an  ojjen  question. 

If,  on  the  other  hand,  the  inquiry  be  put,  what  diseases  aw 
comniunicaljle  from  man  to  animals,  we  caimot  fail  to  be  im 
jireHsed  with  the  peculiar  character  of  the  reply.    There  are, 


OENEKAL   CONSrDEEATTONS. 


ms 


deed,  a  few  parasifcic  diseases  to  the  contraction  and  develop* 

lent  of  which  the  two  species  are  equally  susceptible,  and  also^ 
Oliver  class  of  diseases  wluch  have  been  transmitted  experi- 
.entaliy  from  man  to  animals  {tuberculosisy  syphilis^  small- 
\  septicemia).  Certain  animal  diseases  also  liave  been  com- 
municated by  retro-inoculation  from  man  to  animals.  The 
ceptionable  nature  of  tlieae  few  instanceSj  however,  will  enable 
the  better  to  appreciate  that  to  the  lower  animals  is  granted 
this  respect  a  ranch  greater  immunity  fi'om  contagion  than  to 
n.  It  is  important  at  the  outset  to  reject  emphatically  the 
,  howtn^er  much  may  have  been  advanced  in  its  favor,  that 
trtain  epidemic  diseases  {e.g.^  ckoleraj  typJtoid  fever)  may 
in  animals,  esi>ecially  our  domestic  animals.  On  the  con* 
,  the  results  of  all  artificial  attempts  to  injplant  these  dis- 
sin  animals,  hitherto  reported,  admit  of  an  extremely  varied 
terpretation.  In  view,  then,  of  the  above  facts,  we  are  justi- 
>ed  ill  affirming  that  while  man  evinces  a  strong  affinity  for  ani- 
Imal  poisons,  the  susceptibility  of  animals  to  contagion  of  human 
origitt  is  but  slight. 


KoTB  TO  TOE  Americast  EDrTTON,— It  may  be  wel!  toreraark  at  tills  poiDt,  mth 
t^Tiew  of  obviating  any  miBunderstandiiig  oa  the  part  of  tlie  reader^  that  in  the  fo!- 
wwissg  irticlea  upoa  animal  diseases  communicable  to  tbe  human  subject,  the  uomeu- 
*l»tare  re&ently  proponed  by  v.  Pett^nkofer  (Zeitschrift  fur  Biologic.  IX.  Band,  p.  411, 
M73)  with  reference  to  the  materieii  vu/rbi  baa  been  adhered  to.  This  claissification  la 
i>*a©  (quoted  in  the  words  of  the  author:  — 

lb  «roald  perhaps  conduce  to  a  better  understandings  of  the  subject  if  we  should 

out  from  our  vocabulary  the  extensively  employed  and  misused  words  contugium 

^iatfrna^  which  no  longer  retain  their  original  tti^iflcatlon^  and  should  select  in 

|lioe  of  these  old,  indefinite^  and   ambigfuoua  terms,  some  new  expressions  better 

pted  to  our  present  ideas.     In  accordance  with  the  present  status  of  our  knowledge 

theories  upon  thia  subject^  the  so-called  coatagia  and  mia.smata  arc  now  to  be  con- 

mwt^  M  morbific  ^e^ts  which  we  have  long  been  accustomed  to  comprehend  undeF 

f  1*»  g^ral  t^rm  of  infecting  virus-     Syphilis,  as  well  as  interniittent  fever^  is  con- 

•n«teti  through  the  medium  of  a  specific  infecthig  principle,  which  makes  its  way  into 

*"*  economy^  the   esaential  points  of  distinction  iR'tween  the  two  affections  consisting 

^if  in  the  difference  in  their  specific  character,  their  mode  of  origin,  and  the  laws 

•cii  goTem  their  communicability.     Some   of  these  morbid  poisons,  that  of  syphiUs 

Suitince,  are  developed  and  propagated  only  within  the  org^iiuiain  of  the  living  and 

Sfitad  body  ;   some,  snch  as  the  malarial  pijiaoa^,  are  developed  and  generated  not 

^a  tbe  infected  Individ aal?*,  but  only  in  their  immediato  vicinity  \  while  stUl  othera 

eibly  smjiB-poxJ  gtow  and  multiply  in  both  ways. 
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'*Both  these  categories  of  infectiiig  principles  would  be,  perhaps,  more  pezfe<rt.l7 
appreciated,  if  we  were  to  adopt,  instead  of  the  terms  contagiam  and  miasma,  soxxxe 
other  expressions  which  would  serve  to  embody  the  idea  of  the  multiplication  of  'tJoe 
specific  virus  wU/un  or  wit/tout  the  organism  of  the  patient,  a  distinction  which  migli.'t*  l^e 
expressed  by  the  words,  derived  from  the  Greek,  endogenous  (engendered  within)    skxid 
exogenous  ("engendered  without).     The  exogenous   infecting  agents  would  again,      t^e 
divided  into  two  sub-orders,  or  groups:  first,  those  which  are  fixed  in  the  locality  wlx^xe 
they  originate,  and  are  not  transferable  from  one  place  to  another  by  means  of  th^    ^^' 
ter-communication  of  human  beings  (as  has  hitherto  been  supposed  to  be  the  case  ^^^r-mj^ 
respect  to  malarial  poisons) ;  second,  those  of  which  the  materiel  morbi^  though  ha"VS-~s^ 
a  local  origin,  are  capable  of  being  conveyed  about  in  an  active  state  by  means  of  huxKi^i— >^ 
intercourse,  or  which,  to  use  the  language  hitherto  employed,  are  **  transportal^X^^^-^ 
According  to  my  own  view  and  that  of  others,  cholera,  yellow  and  typhoid  fever 
produced  by  the  exogenous,  transportable,  infectious  agents,  whose  vitality  is  hb.  a 
fested  in  any  locality  to  which  they  may  be  conveyed  by  man,  but  which  are  only 
able  of  reproducing  themselves  and  spreading  the  disease  outside  the  infected 
ism." 
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GLANDERS  IN"  IIORSES. 

t 

Histmical  Notice, 

The  first  allusion  to  glandprs  is  found  in  tlie  literature  of  the 
^lourth  c*^ntury,  reference  having  l3een  made  to  it  under  the  name 
of  ^vLhq  and  malleus  by  Apsyrtus,  a  veterinary  .surgeon  in  the 
ay  of  Constantine  the  Great.  Ai)syrtu9  included,  moreover, 
[under  this  name,  a  number  of  very  diverge  dangerous  mahidies, 
[while  his  description  of  farcy  corresponds  to  tiie  cl-pliaiitia^is  of 
[tie  present  time.  Vegetius,  in  the  fifth  century,  made  a  similar 
|€rror  in  describing  glanders. 

For  a  long  time  before  the  communicabihty  of  g]and<TS  to 

jman  was  recognized,  tlie  disease  had  atvpiired  a  certain  interest 

as  regards  its  bearings  upon  Iiuman  i^thology,  from  the  circum^ 

Btanc4?  that  van  Helmont  (1082)  souglit  to  refer  to  it  tlie  origin  of 

l^ypliOis,   a   theory  adopted  at  a  later  date  by   Kicord.     The 

lite  of  this  erroneous  idea  lias  been  traced  by  Yirchow  to  the 

'ort,  at  one  time  accepted  as  true,  that  glanders  first  a])peared, 

(t^tlier  witli  syphilis,  at  the  siege  of  Naplf*s,  toward  the  end 

the  fifteenth  century.     More  recent  observations  Miave  since 

Smifier^  Oesterr.  Vierteljahraclirift  f.  wiaa.  VcteiiiiEirkuiide,  B,  XKXII  p.  110^  1809. 
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demonstrated  that  the  vinis  of  sTphilis,  when  introduced  into 
horses,  never  produces  glanders,  and  it  is  still  nion?  signiEcant 
that  syphilis  as  such  is  never  known  to  occur  in  doiDestic  ani- 
mals. 

The  principal  points  in  the  history  of  glanders  to  which  tli-^ 
discussion  has  ever  recurred  are,  in  the  first  place,  the  que^f;  • 
of  eontaghusjiesSy  which  has  given  rise,  especially  in  Fmnc",  i 
long  and  obstinate  disputes ;  and  second,  the  mode  ol  dHvelif?- 
ment  of  the  disease. 

The  contagions  character  of  glanders  was  indeed  r  '  ' 
at  an  early  date  by  Soleysel  (1004),  Cfai"sault  (1741),  u;i.  -  ,. 
writers  named  Lafosse  (1754-17T2) — the  latter  at  least  as  regaris 
certain  fomis — while  the  inoculability  and  fatal  character  of  the 
malady  were  demonstrated  by  Abildgaard  ; '  and  finally  the  qtif^ 
tion  of  contagiousness  was  established  by  Viborg  (17DT),  im 
accurately  conducted  experiments.  In  the  face  of  all  these  farts, 
however,  the  non-contagiousness  was  again  fimily  maintainHlia 
France  at  the  end  of  the  last  centur}^  and  this  thpory,  mani^ 
festly  tending  to  produce  most  detrimental  results,  wa>  taiiiiU 
by  Bourgelat  and  Chabert  at  the  representative  veterinaiyschod 
at  A 1  fort. 

The  experiments  of  Viborg  were,  it  is  true,  confirmed  at  tta 
beginning  of  tlie  present  century  by  Gohier  and  Huzard,  vet  it 
was  only  by  slow  and  gradual  steps  that  the  non-contagiomsis 
yielded  ground,  admitting  the  contagiousness  of  the  acute  form 
of  the  dist*ase,  but  denying  the  presence  of  this  property  in  tb6 
chronic  form  which  prevailed  much  more  extensivelj*.  On  tliis 
point  of  dispute  the  veterinary  school  at  Lyons  never  failed  to 
uplirdd  fimily  the  theoiy  of  contagion  as  opposed  to  the  d«> 
trines  of  Alfort,  and  it  was  a  repres*mtative  of  the  former  school, 
St.  Cyr,  who  at  a  later  date— about  the  middle  of  the  present 
century— rendered  signal  service  in  dis3t?rainating  throughout 
France  correct  views  on  this  point.  Barthelemy^  it  sUt 
said,  had  iinniously  (1849)  entered  a  strong  protest  b 
Paris  Vetv^rinary  Society  in  favor  of  the  theory  of  co 
This  delusion  as  to  the  non-commnnicability  of  glanders  • 

1  Der  Plerde-  and  Vlebarzt^  3  Ausgabe.     KopenliAgeii  und  Leipxtg,  1791 
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g-o^emment  very  dear,  thfe  yearly  mortality  from  this  disease 
axnong  the  French  army  horses  reaching  an  enormous  tigure. 

As  to  the  nature  of  glanders,  Dupuy  (1817),  regarded  it  as  a 
form  of  tuberculosis,  and  on  that  ground  was  inclined  to  favor 
Xl^G  theory  of  non-contagion.  Other  writers  (Dittrich  [1851], 
BsLTon,  Philippe,  Engel,  Roll  [I.  Auti.],  and  Falke)  adopted  the 
viefws  of  Dupuy,  or  else  considered  the  disorders  to  be  closely 
alXied  to  (Spinola),  or  almost  identical  with  (Villemin),  tubercu- 
losis; while  a  third  class  (Erdt  and  Ravitsch)  attempted  to 
establish  a  relation  between  glanders  and  scrofula. 

The  attempt  was  also  made  to  connect  glanders  \\dth  diph- 
theria (Dittrich,  Kreutzer,  Roll),  as  well  as  with  pyaemia  (Erco- 
lani,  Bassi,  Bruckmiiller),  but  the  investigations  of  Virchow 
(1855  and  1863)  placed  the  question  upon  a  new  basis,  and  the 
theory  advanced  by  him  soon  met  with  general  acceptance. 
The  pioneer  researches  of  this  pathologist  resulted  in  assign- 
ing glanders  to  the  class  of  "granulation  tumors,"  and  his 
vie^vs  were  soon  confirmed  by  the  brilliant  researches  of  Leisering, 
in-  consequence  of  which  the  disputed  question  as  to  the  nature 
^f  glanders  entered  upon  a  new  epoch. 

Finally,  as  regards  the  pathogenesis  of  glanders,  a  question 
^t    the   utmost   importance,  the    results    of    the  experimental 
^searches  of  Renault  and  Bouley  (1840)  seemed  to  support  the 
belief  at  that  time  generally  prevalent,  that  the  disease  might 
be  developed  de  nodo,  as  well  as  by  inoculation  ;  and  when  these 
investigators    pretended  that  they  had  produced  glanders  in 
horses  by  the  injection  of  simple  pus,  this  served  to  render  ques- 
tionable the  specific  nature  of  the  affection,  tending  to  make  it 
appear  at  most  merely  a  form  of  pysemia  or  septicaemia.     The 
theory  that  glanders  might  be  developed  from  a  number  of  other 
diseases,   such,  for  instance,   as   "Druse"    (rhinitis),  bronchial 
catarrh,  inflammation  of  the  lungs  and  lymphatic  vessels,  etc., 
— a.  theory  that  met  with  almost  universal  acceptance — received 
in  this  way  additional  support.     Erdt  claimed,  furthermore,  to 
have  produced  glanders  by  inoculations  with  scrofulous  material, 
while  Vines  went  so  far  as  to  claim  similar  results  from  the  intro- 
duction of  certain  UTitating  substances  (vitriol)  into  the  wind- 
pipe, and  even  by  injecting  the  blood  of  a  rabid  dog  into  the 
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veins  of  a  horse.  After  the  theory  of  the  spontaneous  develop- 
ment of  glanders — fortified,  as  it  appeared,  by  olinical  experi- 
ence— bad  been  construe tt^l  upon  this  basis,  the  attempt  m 
next  made  to  demonstmte  anatomically  (Ravitsch)  that  tie  iKid- 
nles  found  in  the  lungs  in  glanders  were  embolic  infaretions. 

Tliii^,  then,  was  the  status  of  the  theories  which  were  curreiil 
resi)ecting  glanders  till  within  a  recent  datej  when  a  few  wrifen 
(especially  Gerlach)  began  to  vigorously  oppose  the  idea  otti» 
autochthonous  origin  of  the  disease.  We  shall  see,  as  wo  pro- 
ceed,  that  additional  arguments  may  be  adduced  in  support  rf 
the  views  of  this  hitter  class,  which  serve  to  render  the  t!M>ryiTf 
development  de  novo  extremely  questionable,  if  not  improbable. 

Etiology. 

Glanders  hi  Iiorses  h  a  specijic  infectious  disease^  the  sp^ 
taneous  origin  of  which  has  not  been  demon. titrated. 

Glanders  and  farcy  are  perfectly  identical  affections,  bo4 
equally  contagious,  and  differing  only  in  their  local  nmrnfestlr 
tions.  Farcy  is  nothing  but  the  cutaneous  eruption  incidents 
glanders,  and  is  often  only  a  secondary  manifestation,  bearini 
about  the  same  relation  to  the  other  phenomena  that  die  eff- 
thema  and  si^ocific  pn pules  do  to  syphilis.  The  distinctioi 
between  glanders  and  farcy,  recognized  by  most  authors,  hasih 
origin  in  certain  clinical  requirements,  and  is  not  founded  u] 
any  scientific  mode  of  classification.  We  might,  with  as  mi 
propriety,  designate  the  pulmonaiy  phenomena  of  glanders  as* 
separate  affectitm. 

The  contagiousness  of  glanders  is  at  present  almost  ^Imw^ 
sally  admitted  to  be  one  of  the  most  clearly  demonstrated  6f0 
in  the  pathology  of  animal  diseases,  and  yet  the  successful  Fi^^* 
ductiou  of  an  infection  is  dependent,  in  a  measure^  upon  indi- 
vidual susceptibility,  tlie  extent  of  which  must  always  be  imctr- 
taiu  ;  this  factor  is  of  less  importance,  however,  than  is 
monly  supposed. 

L  ami  mult'  placed  t38  liealtliT  horses  among  gland  ered  amromlft,  where  »l 
fi  d  togttbcr,  groomed  Tvitli  tlie  Eame  instrnments,  and^  furthermore,  worked 

1  Mering^  Caiuatatt's  Johraaberioht  t  d«  J.  1849,  p.  m. 
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sune  hameasefl.  Of  this  number,  twenty-nine  only  (twenty- one  per  cent.)  became 
infected — twenty-eight  with  glanders,  one  with  farcy.  Of  twenty-three  horses  in 
which  direct  attempts  at  inoculation  were  made,  eight  only,  or  thirty-five  per  cent., 
became  infected.  In  like  manner,  Bagge  and  Tschering  ^  having  in  five  cases  intro- 
duced the  infectious  material  beneath  the  skin,  succeeded  in  producing  in  but  one 
case  only  any  positive  result 

Observations  have   thus  far  failed  to  determine  the  exact 

ia3.ode  in  which  the  virus  of  glanders  penetrates  the  system.     It  is 

it>^lieved  that  the  virus  having  become  attached  to  the  mucous 

i«iM.^mbrane,  or  the  unabraded  skin,  sets  up  first  at  that  point  a 

J^ii^^^al  process,  and  thence  forces  its  way  subsequently  into  the 

r>t^:H3iainder  of  the  economy.     It  is  a  well-authenticated  fact,  that 

c^zi^oitagion  is  often  produced  by  bringing  in  contact  diseased  and 

b-^^^-althy  animals,  and,  furthermore,  by  placing  sound  animals  in 

6^—5^118  that  have  been  previously  occupied  by  those  diseased. 

Reasoning  upon  a  priori  grounds,  and  from  analogy  with 

^^^tmilar  morbid  poisons,  it  seems,  indeed,  improbable  that  the 

'^^^-^^rus  of  glanders  can  be  introduced  into  the  system  through  the 

^'^:tabraded  cutaneous  and  mucous  tissues,  and  the  results  of 

^^^€  experimental  researches  above  alluded  to  serve  only  to  in- 

^^•^^ase    these  doubts.      There  are  upon  record,   however,   still 

^Xirther  experiments,  the  results  of  which  render  it  possible  that 

i        tlxe  commonly  received  opinions  upon  this  point  are  fallacious. 

■       If  it  were  the  fact  that  the  virus  of  glanders  is,   as  a  rule, 

H       communicated  by  direct  contact,  we  should  naturally  expect  to 

H      find,  on  the   one  hand,  a  more  frequent  development  of  the 

V      cataneous  eruption,  while,  on  the  other  hand,  the  mucous  mem- 

P       brane  in  the  immediate  vicinity  of  the  nostril  would,    with  a 

p         certain  degree  of  regularity,   form  the  seat  of  tubercles  and 

ulcers. 

We  have  been  instructed,  however,  by  clinical  as  well  as  by 
anatomical  observations,  that  the  cutaneous  phenomena  of  glan- 
ders seldom*  make  their  appearance  as  a  primary  symptom,  and, 
moreover,  that  the  ulcers  found  in  the  mucous  membrane  of  the 
nasal  cavity  are  located,  as  a  rule,  in  the  upper  portion  of  that 

»  HeHng,  Ibid.  f.  d.,  Jahr.,  1859,  p.  24. 

'  There  oconra  upon  the  average  one  case  of  the  specific  cutaneous  eruption  in  every 
ten  cases  of  glanders. 

VOL.  ra.— 21 
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cavity,  extending  thence  downward  toward  the  orifice.  And  it 
we  assume  the  existence  of  an  abrasion  of  the  skin  or  mucous 
membrane  to  be  essential  to  the  introduction  of  the  infecting 
principle  into  the  economy,  we  are  again  met  by  the  fact  that 
the  portion  of  the  nasal  cavity  the  least  protected,  and  for  that 
reason  the  most  frequently  exposed  to  injuries,  is  in  reality  the 
part  that  in  exceptional  cases  only  forms  the  seat  of  ulcers.  It 
will  be  found,  moreover,  that  the  specific  nodules  and  ulcers  indi- 
cate no  preference  for  those  points  that  are  shown  by  experience 
to  be  the  most  common  seat  of  abrasions,  cracks,  and  excoria- 
tions. 

In  denying,  then,  the  correctness  of  the  prevalent  belief,  that 
the  mucous  tissues  of  the  nose  form  the  usual  point  of  entrance 
of  the  infecting  principle  of  glanders,  we  are  almost  of  necessity 
forced  by  these  refiections  to  admit  the  possibility  of  the  ahsorp- 
tion  of  the  virus  together  with  the  inspired  air^  and  in  many 
instances,  also  with  the  food.  Inasmuch  as  the  lungs,  the 
trachea,  the  larynx,  and  the  upper  portions  of  the  nasal  cavity 
are  known  to  form  the  usual  seat  of  the  primary  lesions,  we  are 
justified  in  concluding,  that  in  a  large  proportion — possibly  a 
majority — of  all  cases  of  glanders,  a  volatile  infecting  virus  ^ 
has  found  its  way  into  the  economy,  together  with  the  inhaled 
air,  producing  either  a  primary  blood-poisoning  with  secondary 
specific  phenomena  in  the  parts  above  described,  or  primary 
nodules  and  ulcers  in  the  lungs,  followed  subsequently  by  the 
symptoms  of  general  poisoning.  The  mucous  membrane  of  the 
nose  may,  indeed,  be  primarily  infected,  when  that  part  hap- 
pens to  be  the  seat  of  a  wound  or  erosion. 

This  volatile  property  of  the  virus  of  glanders,  which  has 
thus  far  been  either  imperfectly  appreciated,  or  not  at  all  recog- 
nized, was  first  demonstrated  about  the  end  of  the  last  century, 
through  the  brilliant  researches  of  Viborg,  whose  observations 
were  at  a  more  recent  date  confirmed  by  Gerlach. 


'  It  may  as  well  be  distinctly  stated  here,  that  by  the  term  volatile  infections  matter, 
it  is  by  no  means  intended  to  convey  the  idea  of  a  gaseous  substance.  The  a^^ent  maj, 
however,  be  of  a  corpuscular  character,  and  so  light  as  to  be  capable  of  being  caught 
uj)  by  the  air  and  carried  for  a  considerable  distance. 
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Yiborg  (Viborg^s  Sammlung,  11.  p.  347)  succeeded  in  producing  glanders  in  a 
zmmber  of  horses  by  inoculating  them  with  the  condensed  exhalations  and  sweat  of 
^^landered  horsea  Similar  results  were  attained  by  Qerlach  (Jahresbericht  f.  1868, 
p.  117).  The  negative  results  of  the  experiments  of  Heriwig  and  Kegnault  (Gaz. 
<le8  Hdpitaux,  1861),  by  whom  the  noses  of  healthy  and  glandered  horses  were  kept 
in  contact  by  means  of  a  leather  band,  are  to  be  attributed  to  the  inferior  degree  of 
susceptibility  of  the  animals  upon  which  the  experiments  were  tried ;  and  they 
wur^pie  jast  as  little  against  the  volatile  nature  of  the  virus,  as,  for  example,  do  the 
n^ative  results  obtained  by  J.  White  ^  against  direct  infection.  White  inserted  a 
piece  of  linen,  saturated  with  pus  from  a  diseased  animal,  within  the  nostril  of  a 
horse,  and  allowed  it  to  remain  there  for  a  considerable  length  of  time  without  com- 
municating the  disease. 

The  recognition  of  the  volatile  character  of  the  virus  of  glan- 
ders tends  to  strengthen  materially  the  theory  of  its  spontaneous 
origin.  Upon  this  question  some  light  is  thrown,  first,  by  those 
cases  in  which  the  contagion  proceeds  from  animals  exhibiting 
neither  a  discharge  from  the  nasal  cavity  nor  cutaneous  symp- 
toms, but  suffering  rather  from  the  specific  pulmonary  phe- 
nomena, and  second,  by  those  instances  in  which  the  latent,  or 
quiescent  form  of  the  disease  is  developed  in  healthy  animals, 
which  having  had  the  poison  implanted  in  their  system,  present, 
externally,  the  picture  of  perfect  health,  and  only  after  a  consid- 
erable interval,  extending  it  may  be  to  months,  begin  to  mani- 
fest the  specific  affections  of  the  nose,  skin,  and  glands.  These 
last  cases  then  are  commonly  reported  and  cited  as  affording  sat- 
isfactory evidence  of  the  origin  de  novo  of  glanders. 

It  not  unfrequently  happens  that  a  post-mortem  examination 
reveals  the  fact  that  the  ulcers  of  the  nose  and  the  affections  of 
the  cutaneous  surface  are  absent ;  but  that,  on  the  other  hand, 
the  larynx,  bronchi,  and  lungs  form  the  seat  of  specific  ulcers 
and  nodules.  This  phenomenon  can  only  be  explained  upon  the 
hypothesis  that  contagion  took  place  through  the  medium  of 
Bome  volatile  poison,  or  else  that  the  primary  alterations  in  the 
external  parts  of  the  body  had  healed,  while  the  secondary  phe- 
nomena only  remained. 

Experimental  evidence  of  the  correctness  of  this  view  is  like- 
wise afforded  by  the  circumstance  that  in  the  case  also  of  other 
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animals  which  evince  an  affinity  for  the  poison  of  glanders,  the 
nose  forms  the  favorite  seat  for  the  specific  local  manifestations, 
in  whatever  way  the  poison  may  have  found  its  way  into  the 
body. 

On  March  28th,  1873,  I  inoculated  the  ear  of  a  rabbit  with  fresh  infected  pus 
taken  from  the  nose  of  a  horse.  The  animal  died  in  about  three  months.  The 
autopsy  showed  the  presence  of  specific  uclers  upon  the  ear,  with  partial  disorgani- 
zation of  the  cartilage ;  inflammation  of  the  corresponding  lymphatic  yessels ; 
specific  nodules  of  the  frontal  bone  and  sinuses,  and  finally,  tubercles  and  nlcen  of 
the  mucous  membrane  of  the  nasal  cavity.  On  November  21st,  1873, 1  inocolated 
a  goat  with  the  puriform  secretion  formed  upon  an  ulcer  in  the  nose  of  a  horse,  the 
virus  being  implanted  by  injecting  the  substance,  diluted  with  water,  into  the 
abdominal  cavity.  At  the  expiration  of  seven  weeks  there  were  produced  in  the 
animal  specific  ulcers  of  the  nose,  accompanied  by  a  profuse  purulent  discharge 
from  that  organ,  lymphangitis  of  the  corresponding  lymphatic  vessels,  and  lympha- 
denitis of  the  laryngeal  glands,  forming,  in  a  word,  the  typical  clinical  picture  of  ^ 
acute  glanders.  There  were  found  also  at  the  autopsy  numerous  specific  nodules  in  ^ 
the  peiitoneum,  spleen,  lungs,  and  various  muscles. 

It  has  also  been  determined  that  the  virus  of  glanders,  in  the  ^ 

form  of  a  fixed  infectious  material,  may  be  found  not  only  in  ^ 

the  specific  products  of  disease  (the  secretion  from  the  nose,  the 
solid  and  fluid  contents  of  the  nodules  and  ulcers),  but  also  in 
the  blood^  (Viborg,  Coleman,  Hering,  Chauveau),  and  in  the 
secretions  and  excretions  of  the  diseased  body,  for  example,  the 
tears,  saliva,  sweat,  urine,  and  milk. 

The  communication  of  the  morbid  poison  by  means  of  exter- 
nal media,  especially  the  harness,  has  been  frequently  observed. 
Some  cases  are  also  known  in  which  the  disease  was  communi- 
cated by  the  act  of  coitus,  by  suckling ,  by  hereditary  transmis- 
sion, and  finally,  by  the  absorption  of  the  poison  together  with 
the  food.  The  nasal  discharge,  when  taken  into  the  stomach  with 
the  food,  appears,  however,  to  be  less  capable  of  producing  in- 
fection than  are  the  exhalations  from  the  lungs  (Gerlach). 

All  varieties  of  glanders,  both  acute  and  chronic,  are  in  an 


-^ido  true,  however,  that  attempts  to  inoculate  the  disease  hy  means  of  the 
~'^«  unsuccessful  {Hering,  Oerla^).     I  once  injected  beneath 
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equal  degree  infectious,  although  the  infectious  properties  of  the 
acute  form  are  regarded  by  many  as  the  stronger.  If  a  horse 
affected  with  the  chronic  form  of  glanders  be  inoculated  with  pus 
taken  from  another  horse  suffering  with  the  acute  form,  the 
rt^sult  is  negative  (St.  Cyr) ;  this  serves  to  demonstrate  the  unity 
of  the  various  forms  of  glanders,  which  in  reality  are  only  differ- 
ent manifestations  of  the  same  morbid  process. 

We  come  now  to  consider  the  question  of  the  spontaneous 
development  of  glanders^  a  point  that,  as  we  have  already 
remarked,  has  not  yet  been  absolutely  proved.  While  the 
authorities  of  all  countries  admit  the  possibility  of  this  mode 
of  development,  it  has  been  denied  by  Gerlach  alone.  Some 
writers  go  so  far  even  as  to  regard  glanders  as  a  form  of  pyaemia, 
and  consequently  look  upon  the  nodules  found  in  the  lungs  as 
embolic  infarctions.  The  non-contagionists,  whose  theories  are 
now,  fortunately,  completely  exploded,  held  it  to  be  an  estab- 
lished fact  that  glanders  might  be  produced  by  all  imaginable 
causes,  for  example,  by  excessive  exertion,  colds,  impure  air,  dete- 
riorated food,  overwork,  injuries,  long-continued  general  debility, 
the  sudden  checking  of  the  action  of  the  cutaneous  sweat-glands, 
catarrh,  inflammation  of  the  lungs,  influenza,  and  the  so-called 
*' Druse"  (rhinitis).  The  contagionists,  while  they  admit  the 
spontaneous  origin  of  the  disease  as  a  phenomenon  of  rare  occur- 
rence, are  by  no  means  disposed  to  consider  this  as  the  common 
mode  of  its  development.  The  difficulty  of  obtaining  sufficient 
evidence  as  to  the  mode  of  infection,  especially  when  we  consider 
the  chronic  course  of  the  latent  variety  of  the  disease,  renders  it 
obviously  impossible  to  trace  in  each  individual  case  the  spon- 
taneous origin  of  the  disease,  and  it  must  therefore  be  admitted 
that  the  entire  theory  of  spontaneous  development  is  based 
merely  upon  the  results  of  a  few  experimental  researches  of  very 
questionable  value. 

The  most  significant  experiments  bearing  upon  this  point  are  as  folloT^s: 
Renault  and  Bouley  *  injected  into  the  veins  of  a  horse,  selected  for  the  puri)osc  of 
experiment,  healthy  pus  obtained  from  an  issue  that  had  been  established  in  another 
Bound  animal.  Upon  the  sixth  subsequent  day  there  were  developed  upon  the  nose 
Bpecific  pustules  that  were  soon  foUowed  by  ulcers.     Death  resulted  at  the  expira- 


»  Eecaeil  de  m6d.  v6t.,  Vol.  XVn.,  p.  267,  1840. 
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tion  of  eight  dill's,    Ttie  autopsy  abowed  nutneroos  nodules    m  the  lun^  wiij 
tubercles  and  ulcers  on  the  linmg  membrane  of  the  nose.     The  retro-incKruUtiao  of  I 
another  harse,  by  means  of  the  nasal  discharge  of  this  auimal,  was  fallowed  l^i  i 
poBitive  result    Laisn^  '  cMmed  to  have  implanted  glanders  by  the  mtroductinof 
beallhy  pus  into  the  nasal  cayily.     Erdt,*  who  regarded  glanders  as  a  form  ofmi^ 
ulAf  inoculated  horses  with  scrofulous  matter  taken  from  the  human  suhjvcL  m\ 
wmerted  that  he  had  in  this  manner  produced  glanders.     Yines  (loc  ciL)  Wd^t:  ' 
further,  alleging  that  he  had  seen  glanders  induced  in  mules  and  attcs  bjnin> 
irritating  subs^tauces,  for  instance,  by  the  injection  of  vitriol  into  tlietrKhei,iDii  t 
the  introductioD  of  the  blood  of  a  rabid  dog. 

In  estimating  the  true  value  of  experiments  of  tliis  natim.  ' 
is  important  to  bear  in  mind  that  they  all  date  from  a  p  r  ^ 
when  pathological  anatomy,  as  a  science,  was  in  a  priirii!; 
state ;  furthermore,  that  only  a  single  instance  of  retro-inomb 
tion  is  reported  ;  and  finally,  that  in  cases  of  pysemia  produo  i 
by  embolism,  structural  changes  are  frequently  seen,  espri: 
in  the  lungs,  very  similar  to  those  occurring  in  genuine  glaiiil 
It  will  thus  be  understood  how  Hering/  having  injected  pus  inf" 
the  circulation,  in  the  case  of  horses,  saw  produced  a  scrie?  ^ 
morbid  clumges  that  bore  a  strong  resemblance  to  the  lesion^  ' 
glanders.    Furthermore,  observers  of  even  limited  experieoc 
familiar  with  the  fact  that  in  the  internal  organs  of  old  hor 
and  especially  in  the  lungs,  peculiar  tubercles  and  eircumscriW 
iTitiafmHl  spots  often  occur  that  can  easily  be  confounded  with 
the  le>ions  of  glanders.     All  assertions  like  that,  for  instance. 
made  by  Erdt,  that  there  have  been  developed  in  the  lungs  withifl 
sixttvu  days  after  inorulation  tumors  of  the  size  of  an  egg,  aoi 
ill  parr  affected  with  amyloid  dtrgeneration,  can  hardly  bebroiigi* 
into  iKinnoiiy  with  general  pathological  experience. 

On  tht^  otlitT  hand,  there  might  be  quoted  a  series  of  experi* 
ments,  likewise  made  upon  horses,  in  which  different  fomis<rf 
punileat  and  ichorous  matter  were  introduced  into  the  organisiB^ 
ivroducing,  it  is  true,  purulent  deposits  in  the  longs,  sept  ~^ 
and  pyaemia,  but  in  no  instance  glanders. 


'  La  clinlque  rct^rinaire,  T.  IT.,  p.  463.  1864. 

*  Die  RotrdT5krasie,  etc.     Lespng,  1863^ — The  experimenta  of  Brdt  weze  vm 
Ih9  yt»Ar5i  IS34  and  1S35, 

*  Ucber  die  Entwickeliui^  der  Rotilrnuikbeitw     Eepertoriom  fur  Thierheilk.,  1 
P    10.  _ 
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In  this  connection  may  be  mentioned  the  experiments  of  Leuret/  who  injected 
putrid  ichoroQs  matter  directly  into  the  veins,  and  also  into  the  subcutaneous  cellu- 
lar tissue  of  horses.     In  this  manner  he  obtained,  it  is  true,  the  appearances  pro- 
duced by  putrid  infection ;  but  nowhere  does  he  make  any  allusion  to  alterations  at 
all  cliaracteristic  of  glanders.     Billroth '  refers  to  a  similar  experiment  upon  a  horse, 
that  ^fras  not  followed  by  any  symptom  of  glanders.     Gunther '  and  Spinola  *  made 
injections  of  pus  in  horses  without  producing  glanders.     Gamgee  *  reports  a  case 
of    tlirombosis  of  the  vessels  of  the  lungs,  with  abscesses  of  these  organs,  occur- 
ring  in  a  horse  after  the  injection  of  pus  into  the  jugular  vein.     Similar  negative 
results  were  obtained  by  Lee.*    Finally  "Waldenburg,^  in  conjunction  with  Kohne, 
inoculated  several  horses  with  tubercular,  phthisical,  and  purulent  substances,  with- 
out causing  in  a  single  instance  the  development  of  glanders. 

The  experimental  proof,  then,  of  the  development  of  glanders 
from  purulent  processes  is  indeed  meagre,  and  the  clinical  obser- 
vations which  appear  to  lend  support  to  this  idea  of  the  genera- 
tion of  the  disease  are  offset  by  several  facts  in  the  history  of 
glanders,  which  make  it  evident  that  an  imperfect  familiarity 
^^tli  the  mode  of  development  of  the  affection  forms  the  basis 
tipon  which  the  theory  of  spontaneous  development  has  been 
constructed.  These  phenomena,  to  which  too  little  importance 
has  been  assigned,  are,  first,  the  loiiff  period  of  incubation  of 
chronic  glanders  ;  second,  the  fact — of  more  frequent  occurrence 
than  is  commonly  supposed — that  the  primary  lesions  are  fre- 
quently located  in  the  lungs,  bronchi,  and  larynx. 

Apart  from  my  own  experimental  researches  above  related, 

^^ich  show  most  clearly  that,  where  glanders  is  inoculated  (in 

^t^bits  and  goats  for  instance),  the  discharge  from  the  nose  and 

other  nasal  symptoms  generally  make  their  appearance  as  the 

final  phenomena,  there  may  be  found  also  in  the  history  of  glan- 

dersj  as  it  occurs  in  the  human  subject  (Kiittner),  numerous 

instances  in  which  the  nasal  lesions  were  developed  only  after 

tte  chronic  affection  had  already  existed  for  a  considerable 

period. 

'  Archives  g^nerales  de  M^d.,  T.  XI.,  p.  98,  1826. 

•  Allg.  chir.  Pathologie  und  Therapie,  5  Aufl.,  p.  97,  1871. 
»  Rust's  Magazin  fUr  die  ges.  Heilkunde,  Vol.  XXX.,  1841. 
«  Handbuch  derspec.  Path.  u.  Ther.,  B.  II.,  p.  1690,  1858. 

•  Hering  in  Canstatt's  Jahresbericht  f.  1855,  p.  13. 

*  Hering  in  Canstatt's  Jahresbericht  f.  d.  Jahr.,  1854,  p.  14. 

*  Die  Tubexcoloae,  die  Lungenschwindsucht,  etc.,  p.  540.    Berlin,  1869. 
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Virchow  (loc.  cit.,  p.  550)  that  the  lesions  of  the  lungs  form,  as 
a  rule,  the  final  phenomena  of  the  disease. 

To  illustrate  more  clearly  my  views  upon  this  point  I  will 
quote  as  evidence  abstracts  from  some  post-mortem  examina- 
tions: 

1.  A  horse  was  taken  down  with  sweUing  of  the  right  hind  foot ;  a  moderate 
macous  discharge  from  the  nose  was  observed  ;  at  times  cough  and  fever.  As  the 
Bwelling  increased  in  severity,  the  fever  likewise  became  more  intense,  and  emacia- 
tion increased.     The  animal  was  therefore  destroyed  as  incurable. 

Autopsy,  30th  October,  1871 :  Subacute  glanders  of  the  larynx,  air-passages,  and 
lungs.  Natal  cavity  quite  intact.  In  the  larynx  extensive  ulceration,  witli  partial 
destruction  of  the  vocal  cords  and  the  greater  part  of  the  mucous  membrane  of  the 
larynx ;  necrosis  of  the  arytenoid  cartilage.  On  the  upper  part  of  the  air- passage 
nameroos  characteristic  ulcers.  Seveml  tubercles  and  nodules  in  the  lungs,  varying 
in  size  from  a  hemp-seed  to  a  walnut,  the  central  portions  of  which  were  partly 
broken  down.  Inflammation  of  the  lymphatic  glands  and  vessels  of  the  right  hind 
foot.      Mucous  membrane  of  the  nose  and  adjacent  cavities  quite  unajffected. 

2.  A  nine-year  old  horse,  well  nourished,  was  led  into  the  cliniquc,  with  symp- 
toms of  great  dyspnoea.  The  animal  presented  a  nasal  discharge  from  the  nostril 
of  each  side;  moderately  high  fever;  respiration  and  pulse  accelerated;  temperature, 
104**  r. ;  had  a  weak,  painful  cough.  The  opinion  was  formed  tliat  there  existed 
^  tile  lamyx  some  obstacle  to  respiration  (oedema  of  the  glottis  or  muscular  para- 
lysis), and  tracheotomy  was  resorted  to,  which  was  followed  }>y  an  amelioration  of 
^^e  symptoms.  The  animal  was  killed  upon '  the  eighth  day  after  coming  under 
^^^tment. 

Autopsy,  March  27th,  1872:   Ohronic  and  subacute  glanders  of  the  larynx,  acute 

^^nders  of  the  nose,  air  passages,  and  lungs.     Upon  the  right  and  lower  side  of  the 

^^Ptnm  nasi,  an  ulcer  of  recent  formation  was  found,  in  the  vicinity  of  which,  above 

^^^  below,  were  several  similar  though  smaller  ulcers.     Well  marked  swelling  of 

*^^  retro-pharyngeal  and  laryngeal  glands,  which  oigans  were  studded  with  specific 

^^bercles.     Excessive  oedema  of  the  glottis.     The  entire  inner  surface  of  tlie  larynx 

^*^nsformed  into  one  large    specific  ulcer  that  was  partially  covered  with  granu- 

^tions.     The  arytenoid  cartilage  denuded  for  the  most  part  on  both  sides,  and 

^^^crosed.     Confluent  miliary  tubercles  in  anterior  edge  of  left  lung. 

3.  Autopsy,  March  28th,  1873:  Chronic  glanders  of  the  larynx  and  lungs  ;  acute 
^^nders  of  the  nose,  toith  swelling  of  the  laryngeal  gl-ands.  Upon  the  right  side  of  the 
^Tjptum  nasi,  small,  recently  formed  ulcers,  with  a  few  tubercles  in  the  immediate 
^*^cinity ;  similar  appearances  also  upon  the  right  conchas.  Considerable  enlarge- 
^>:ient  of  the  laryngeal  glands  upon  the  right  side.  In  the  larynx,  at  a  point  corre- 
^|>onding  to  the  inner  surface  of  the  left  arytenoid  cartilage,  a  funnel-shaped  ulcer, 
^lx)at  four-fifths  of  an  inch  in  diameter,  whose  base  was  formed  by  the  exposed 
Necrosed  cartilage.     At  a  corresponding  point  on  the  right  side  was  a  stellated  cica- 
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triz,  while  a  segment  of  the  cartilage  was  wanting.  In  the  lungs,  tubercles  and 
nodules,  varying  in  size  from  a  hemp-seed  to  a  walnut,  composed  in  part  of  firm 
cicatricial  tissue,  at  points  caseous  and  calcified. 


NATURE  OF  THE  MORBID  POISON  OF  GLANDERS. 

The  question  as  to  the  nature  of  the  infectious  principle  Ln 
glanders,  as  well  as  in  other  infectious  diseases,  still  remains  to 
be  solved. 

The  discovery  of  the  presence  of  a  parasitic  growth  in  ttr^ 
nasal  discharge  of  glandered  horses  was  long  since  made  (3- 
Langenbeck).     This  parasite,  known  as  puccinia,  proceeds  trover 
the  fodder,  and  may  be  detected  in  almost  every  nasal  secretions- 
More  recently,  still  lower  parasitic  organisms — bacteria — hav^3 
been  described  by  different  authors  as  found  in  both  horses  anci 
men  when  affected  with  glanders,  and  believed  to  be  intimatel^^ 
connected  with  th^  materies  morbL    The  researches  of  Christo*^ 
and  Kiener,   Hallier,"  Zum,'  Rindfleisch,*  and  others,  all  relat^^ 
to  this  point,  some  of  these  writers  describing  the  parasite 
existing  in  the  blood,  others  finding  it  in  the  pus  of  the  ulcer 
and  abscesses. 

I  have  already  stated  in  another  work,'  that  having  examine* 
most  carefully  the  fresh  nodules  found  in  glanders,  and  the  fresh 
blood  of  horses  suffering  from  this  disease^  I  have  never  been 
able  to  verify  the  assertions  of  these  writers.  The  virus  of  glan- 
ders induces  a  catalytic  action,  as  has  already  been  demon- 
strated by  Franck,*  similar  in  this  respect  to  the  infecting  prin- 
ciple of  syphilis  and  small-pox  (Schonbein),  resolving  peroxide 
of  hydrogen  into  water  and  oxygen. 

The  poison  of  glanders  is  fixed  and  volatile.  It  adheres  first 
of  all  to  the  specific  products  of  the  disease,  the  solid  and  fluid 
portions  of  the  nodules  and  ulcers  in  every  stage  of  their  devel- 

'  Compt€8  rendus,  LXVIL,  No.  21,  p.  1054,  1868. 

«  Bayer.  Aertzl.  Intelligenzblatt,  1868,  No.  25. 

"  Zoopathol.  Untersuchungen,  1872,  p.  36. 

^Lehrbuch  der  pathol.  Gewebelehre.  2  Aufl.,  p.  204,  1871. 

'  Beitrtige  zur  vergleich.  Pathol,  II.,  p.  143.  1872.     . 

•  Thierarztliche  Mittheilungen  der  Milnchener  ThierarzaeiBohale,  Heft  XTV.,  p.  XI., 
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opment,  also  to  the  blood,  the  secretions,  and  probably  to  all  the 
tissues  of  the  diseased  animal  that  are  permeated  by  the  blood 
or  other  fluids.     The  volatile  iT\fecting  principle  differs  essen- 
tially in  its  mode  of  action  from  that  of  various  other  infectious 
diseases,  attaching  itself  for  the  most  part  to  the  exhalations 
and  sweat  of  the  diseased  animals.     According  to  the  researches 
of  Chauveau,*  with  regard  to  the  diffusibility  of  the  virus  of 
glanders,   the  materies  morhi  is  contained  not  in  the  serum 
bat  exclusively  in  the  organized  bodies  (pus  and  other  corpuscu- 
lar elements)  suspended  in  the  animal  fluids.     This  hypothesis 
does  not  conflict  with  the  volatile  character  of  the  poison,  and 
^fnW  be  found,  moreover,  to  harmonize  with  the  known  phe- 
nomena of  other  morbid  poisons.     Upon  the  other  hand,  the 
chemical  property  of  this  virus  is  held  (Virchow)  to  be  the  more 
irn portant,  being  regarded  as  acrid  and  irritating. 

The  virus  of  glanders  manifests  a  pretty  strong  tenacity  for 
Ifcf ^ ;  for  although  in  a  dried  condition  its  activity  is  frequently 
diminished  (Viborg),  it  is  often  found  to  be  effective  after  having 
remained  for  many  months  in  stalls.     If  exposed  in  water  to  a 
temperature  of  133°  F.,  it  loses  its  virulence  (Viborg,  Hof acker, 
R^^nault),  and  the  same  effect  is  produced  by  a  number  of  chem- 
ical agents  (disinfectants),  such  as  chlorine,  carbolic  acid,  etc. 
^ta  activity  is  said  to  be  destroyed  by  decomposition  (Gerlach). 
While  it  loses  its  virulent  property  when  taken  into  the  diges- 
tive canal  of  man  (Decroix),  dogs,  swine,  and  fowls  (Renault),' 
in  the  case  of  horses  its  activity  is  impaired,  but  not  destroyed. 
Probably  no  special  conditions  are  required  for  the  spread  of 
the  poison  by  intermediate  vehicles,  such  as  harnesses  and  other 
objects  that  are  saturated  with  the  virus.     It  belongs  to  that 
class  of  morbid  poisons  which  are  only  multiplied  within  the 
infected  body  (entogenous). 

The  diffusion  of  the  virus  within  the  organism  itself  is  pro- 
duced partly  through  the  agency  of  the  blood-vessels,  lym- 
phatics, and  serous  canaliculi ;  partly  also  through  the  medium 
of  the  inspired  air — for  instance,  from  the  nose  to  the  larynx, 
bronchi,  and  lungs,  or  vice  versd. 

1  BecaeH  de  m6d.  T^t^r.,  1861,  p.  161. 
*  Becueil  de  m^d.  v^t^r,  1851,  p.  878. 
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malfl,  the  animal  mortality  from  glanders  is  comparatively  smalL  Hahn  ^  calculates 
from  statistics  kept  for  a  period  of  nine  years,  that  175  horses  are  annually  destroyed 
in  BsTsria  by  glanders  (equivalent  to  four  per  cent.,  estimating  the  entire  number 
of  horses  in  that  country  at  about  400,000).  Up  to  the  middle  of  the  present  cen- 
tury glanders  raged  in  the  French  army  to  such  an  extent  that  when  the  rate  of 
annual  mortality  amounted  to  75  in  a  thousand,  35  of  these  deaths  resulted  from 
this  disease.  Not  until  the  idea  of  curing  the  disease  was  abandoned,  and  its  con- 
tagiousness was  gradually  recognized,  did  the  total  mortality  fall  from  75  to  44.5  in 
a  thousand,  and  the  number  of  those  affected  with  glanders  from  35  to  20.2  in  a 
thousand  (Castelnau).' 

Glanders  prevailed  in  France  in  the  form  of  an  epizootic  in  1776,  1807,  and 
1808  (Erdt,  p.  61).  At  Mezohogyes,  in  Hungary,  in  one  of  the  largest  studs  in 
£iirope,  glanders  raged  in  the  form  of  an  epizootic  from  the  year  1808  to  1816,  to 
such  an  extent  as  to  cause  the  death  of  nearly  20,000  horses.  In  the  year  1812 
alone,  as  many  as  12,000  were  killed  in  consequence  of  being  glandered.  This 
immense  loss  is  to  bo  attributed  to  the  fact  that  the  contagious  nature  of  the  disease 
was  not  suspected 

PATHOLOGICAL  ANATOMY. 

Glanders  is  characterized  anatomically  by  tire  formation  of 
Neoplastic  growths  which  appear  either  in  the  form  of  circum- 
*<iiibed  tubercles  developed  in  parts  for  which  they  have  a  pecu- 
liar affinity,  or  else  as  diffused  infiltrations  in  certain  organs. 
'^^e  nodules  of  glanders  and  farcy  were  formerly  regarded  as  the 
^^ult  of  deposits  or  exudations  from  the  blood,  and  Virchow 
^as  the  first  (1854)  to  demonstrate  that  these  lesions  were  of 
Neoplastic  origin.     These  conclusions,  which  his  later  work  upon 
tumors  established  upon  a  broader  basis,  were  fully  confirmed 
hy  the  researches  of  Leisering,  Forster,  and  others. 

The  neoplastic  growths  of  glanders  are  characterized  by  a 
great  tendency  to  disintegration,  as  well  as  to  the  formation  of 
ulcers  and  abscesses,  and  are  located  in  the  mucous  membrane 
ot  the  organs  of  respiration  (nose,  larynx,  bronchi),  in  the  lungs, 
in  the  skin  and  subcutaneous  cellular  tissue,  and  less  frequently 
in  the  other  internal  organs  (liver,  spleen,  kidneys).  A  char- 
acteristic sign  in  the  case  of  horses  is  the  symmetrical  manner  in 
which  the  corresponding  lymphatic  vessels  and  glands  are 
affected. 

'  Beitrage  zur  Statistik  der  Seuchen  in  Bayem.      ThierarztL  Mittheilongen  der 
MOnchener.    Th.  A.  Schnle,  H.  17.  p.  83. 
<  Moniteur  des  Sdenoes  m^dicales,  1861. 
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giinilar  are  often  also  noticed  within  the  cavities  in  the  vicinity  of 
tlie  nose,  and  in  the  larynx  and  bronchi. 

Microscopically  these  specific  miliary  tubercles  are  in  reality 
composed  of  round  cellular  elements,  not  to  be  distinguished  in 
most  cases  from  pus-corpuscles,  and  approximating  in  appear- 
ance, especially  in  chronic  glanders,  to 
tlie  pale  and  somewhat  larger  granulation 
cells.    Whether  these  cells  are  formed  by 
tlxe  growth  of  pre-existing  elements,  or  by 

naigration  of  the  white  blood-corpuscles 

from  the  vessels,  is  in  the  present  state  of 

OTxr  knowledge  not  to  be  determined. 

There  results,  in  consequence  of  the 

BK>itening  of  the  tissue,  and  the  granular 

a.xxd  purulent  degeneration  of  the  newly 

foxmed  cell  elements,  a  central  disintegra- 
tion of  the  papules,  while  in  other  cases 

^^«>.  ulcerative  process  is  established.   These 

^^•icers,  in  the  case  of  chronic  glanders, 

^^^^^y  heal,  being  transformed  into  stellated 

cicatrices ;    in  most  instances,  however, 

^•^ere  are  produced  in  the  neighborhood  a 

^^ntinuous  succession  of   new  tubercles 

^nd  ulcers. 

The  specific  tubercles  of  the  lungs,  in 

the  early  stage  of  their  formation,  bear  a 

very  close  resemblance,  when  viewed  with  the  naked  eye,  to 

miliary  tubercles ;  they  are,  however,  never  found  in  so  large 

numbers  as  in  the  miliary  tuberculosis   of   man.      They  are 

composed,  at  first,  of  a  cloudy-white  or  pale-yellow,   puncti- 

form,  central  portion,  encircled  by  a  grayish,  translucent  zone, 

which  in  turn  is  surrounded  by  a  red,  inflamed,  and  hypersemic 

areola.     Microscopically,  these  tubercles  consist  of  a  vascular,* 

delicate  stroma,  filled  throughout  with  numerous  round  cells 


Fxa.  2. 

Acate  nloere  in  the  mnoous 
membrane  of  the  bronchus  of  a 
horse.  The  base  of  the  nicer  greatly 
excavated,  and  the  edges  consider- 
ably everted.  At  one  point  n  tu- 
bercle may  be  Been  in  process  of 
being  converted  into  an  ulcer.  The 
other  ulcers  are  partially  confluent. 


'  LeUering  demonstrated,  by  means  of  artificial  injections,  the  existence  of  blood- 
lels  in  the  nodules  of  the  longs  found  in  glanders.  I  myself  saw  in  one  nodule, 
which  had  become  injected  by  natural  means,  large  capillaries  distended  with  blood, 
very  similar  to  the  newly  formed  capillaries  in  the  granulations  of  wounds. 
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crowded  together  in  clusters,  and  presenting  the  appearance  of 
pus-corpuscles  or  ordinary  granulation  cells.  In  acute  glandew 
they  attain,  at  the  most,  the  size  of  a  pea ;  in  the  subacute,  or 
chronic  course  of  the  disease,  they  become  larger,  varying  in 
size  from  a  walnut  to  an  apple,  and  then  assume  often  in  part  a 
fibroid  structure. 

From  the  fact  that  these  nodules  and  tubercles  have  an  irri- 
tating effect  upon  the  surrounding  tissue,  marked  inflammatory 
changes  are  found,  in  the  acute  stage  of  the  disease,  involving 
the  parts  in  their  immediate  vicinity ;  these  changes  take  on  the 
form  of  a  circumscribed  desquamative  pneumonia,  combined 
with  vitreous,  hyaline  swelling  of  the  tissues,  and  considerable 
distention  of  the  blood-vessels.  At  a  later  stage  in  the  progress 
of  the  disease,  there  is  often  formed  a  capsule  of  connective  tis- 
sue around  the  tumors,  which  then  show  signs  of  fatty  or  case- 
ous degeneration,  calcification,  or  gangrene. 


Fio.  3. 

The  indnrated  cicatrized  portions  of  the  macoun  membrane  of  the  $^tufn  n<ui^  the  9equela  of  hmtod 
nlcerR.  These  part«  present  a  white,  glistening  appearance,  and  are  bnt  meagerly  sapplied  with  bloodveneK 
while  their  surface  in  rendered  uneven  by  the  stellated  cicatricial  bands  of  connective  tiasue,  all  of  which  con- 
verge toward  a  common  centre.    Towards  the  left,  and  lower  down,  fresh  oloers  of  a  more  recent  crop. 

In  the  cutaneous  variety  of  glanders,  or  farcy,  the  specific 
nodules  are  located  in  the  cutis,  or  else  in  the  subcutaneous  cel- 
lular tissue,  and  penetrate  frequently  into  the  muscles.  They 
vary,  moreover,  in  size,  from  a  pea  to  a  cherry,  those  of  most  re- 
cent formation  being  usually  overlooked.  They  are  not  sharply 
defined  from  the  surrounding  tissue.  Their  minute  structure  is 
the  same  as  that  of  the  nodules  of  the  nose  and  lungs.     The 
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nces  rapidly,  the  super- 
illed  farcy  ulcers,  which 
)peai"ance,  discharging  a 
color,  frequently  tinged 
dre  is  generally  combined 
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he  connective  tissn*^. 
on3,  there  is  produced^  in 


BOLLINGEE.— INFECTION  BY   ANIMAL   POISONS, 

coDsequtince  of  the  excessive  deposit  of  cellular  elementa,  gan- 
grene of  the  tissnej  recognizable  by  the  excoriation  of  the  super- 
ficial integument  and  the  fonnation  of  ulcers. 

In  this  manner  are  formed  extensive  checkered  ulcers,  the 
bases  of  which  project  above  the  level  of  the  mucous  membrane. 
the  edges  being  slightly  raised.  These  formations  are  ofti'n 
designated  diphtheritic  ulcers.  Frequently  solitary  points  only 
of  the  superficial  surface  are  involved  in  the  ulcemtive  disiflt*?- 
gration  nov^r  beginning.  In  the  immediate  vicinity  are  ofttn 
found  very  small  tubercles  or  small  infiltrations  varying  in  sift- 
from  a  hemp-seed  to  a  bean;  in  other  cases  the  tubeivular 
growths  may  be  altogether  wanting. 

It  is  significant,  therefore,  that  these  checkered  ulcers,  which 
attain  frequently  the  size  of  the  palm  of  the  hand,  should  hare 
been  formed,  not  by  the  confluence  of  numerous  isolated  tubenles 
and  ulcers,  but  in  the  manner  above  described.      The  surfac<^  of 


Spedfle  Bf»dn1f«  or  tht  ekin  f *^  fanr  bntln  ^1  fi  unA  fr,  no^lnlefl  nn  iswm  in  perpentUtmlar 
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IhH  fkoint  of  bunting,  e.  **  finry  biidn^'^  with  oentntl  purirorm  jsofteolJiB  ;  c»p«ale  of  coma 
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these  ulcers  present  likewise  an  eroded  appearance,  genei 
cloudy- white  or  grayish- white    color,   and   in  many  it 

havin«^  a  pale  red  hue. 
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A  more  frequent  result  of  these  infiltrations  is  induration  and 
the  formation  of  cicatricial  tissue.  In  that  case  the  mucous  mem- 
brane of  the  nose  at  the  points  affected  becomes  more  or  less 
firm,  indurated,  and  of  dark-brown  hue,  while  on  the  surface 
may  be  seen,  according  to  the  extent  of  the  loss  of  the  tissue, 
either  cicatrices  of  diverse  shapes,  for  the  most  part  stellated,  or 
a  smooth,  shining,  epithelial  covering.  Upon  making  a  thin  sec- 
tion of  such  an  indurated  mucous  membrane,  it  is  found  to  be 
composed  of  connective  tissue,  more  or  less  rich  in  cellular  ele- 
ments, with  recently  formed  vessels,  but  devoid  of  mucous 
glands.  These  specific  cicatrices  and  callosities  represent,  there- 
fore, ulcers  that  have  been  actually  healed  ;  the  former  may  also 
be  produced  in  another  manner,  from  isolated  ulcers  formed 
from  the  disintegrated  papules. 

These  spedAc  infiltrations  occur  ezclnsiYelj  in  the  chronic  variety  of  glanders, 
and  were  first  accurately  described  by  Leisering,  whose  views  on  this  point  were 
corroborated  in  the  main  by  Virchow.  The  latter  differed  from  Leisering  in  this 
respect  only,  that  he  admitted  the  possibility  of  genuine  specific  cicatrices  being 
formed  from  ulcers,  whereas  Leisering  maintained  that  the  cicatrices  produced  by 
the  infiltrations  were  not  to  be  regarded  as  evidences  of  healing  specific  lesions,  but 
merely  as  a  vpeatl  form  of  neoplastic  growth  concomitant  to  the  disease.  My  own 
ezperieDce  as  regards  this  point  confirms  the  views  of  Virchow,  in  accordance  with 
wfaidi  the  wpecaAc  ulcers,  whether  developed  from  tubercles  or  from  infiltrations, 
are  actnaUy  capable  of  healing,  and  the  cicatricial  tissue  represents,  therefore,  the 
effects  of  a  reparative  action. 

Before  proceeding  to  the  consideration  of  the  specific  infiltra- 
tions of  the  lungs,  it  may  be  well  to  refer  to  one  of  the  most  con- 
stant and  by  no  means  unimportant  complications  which  is  often 
encountered  among  the  different  nasal  phenomena  of  the  glan- 
ders. This  lesion  is  connected  with  the  veins,  especially  those 
found  in  the  erectile  tissue  of  the  septum  nasi,  and  consists  in 
an  extensive  formation  of  thrombi  in  these  vessels,  accompanied 
usually  with  thrombosis  of  the  lymphatic  vessels.  The  obvi- 
ously erroneous  theory  based  upon  this  phenomenon,  that  acute 
glanders  is  nothing  else  than  a  phlebitis  of  the  nose  {rhinophlebi- 
tis)y  has  already  been  exploded  by  Virchow.  On  the  other  hand, 
it  must  be  admitted  that  this  secondary  thrombosis  of  the  venous 
plexus  of  the  nose  has  indeed  a  by  no  means  unimportant  influ- 
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ence — ^more  particularly  in  connection  with  the  thrombosis  of  the 
lymphatic  vessels — in  the  development  of  the  specific  lesions 
found  in  the  nose.  The  great  extent  of  the  infiltrations,  their 
persistent  character,  and  the  extensive  swelling  and  inflamma- 
tion of  the  entire  mucous  membrane,  are  attributable,  in  part, 
surely,  in  such  cases,  to  thrombosis  of  the  vessels. 

Specific  infiltration  of  the  lungs  is  of  frequent  occurrence, 
especially  in  the  subacute  and  chronic  form  of  the  disease. 
This  lesion  is  found  in  the  vicinity  of  the  tubercles  and  nodules, 
and  is  observable  most  frequently  upon  the  anterior  and  lower 
edges  of  the  lungs.  On  account  of  the  decidedly  inflammatory 
and  exudative  character  of  this  change,  it  may  be  termed  also  the 
pneumonia  of  glanders  {pneurrionia  7nalleosa\  and  its  resem- 
blance, moreover,  to  the  tuberculous  infiltrations  has  been  also 
insisted  upon  by  other  writers  (Virchow).  The  parts  attacked 
appear  at  the  outset  to  contain  no  air ;  they  seem  to  be  infiltrated 
with  a  gelatiniform  substance  of  a  dull- white  or  cloudy -yellow 
color,  and  of  a  pretty  firm  consistence.  They  may  attain  the 
dimensions  of  a  pigeon's  or  goose's  egg,  and  in  many  instances 
that  of  a  child's  heart.  The  histological  alterations  correspond 
to  those  of  indurative  pneumonia.  The  process  may  terminate  in 
partial  puriform  softening,  caseous  degeneration,  calcification,  or 
also  in  ichorous  degeneration,  and  finally  in  an  indurated  neo- 
plastic formation  made  up  of  connective  tissue,  whereby  the 
entire  part  acquires  a  dense,  firm  appearance  (carnification), 
enclosing  often  regular  cavities. 

The  specific  infiltration  of  the  sicin,  stibcutaneoris  celliUar 
tissue^  and  neighboring  muscles  corresponds  in  general  to  the 
analogous  process  in  the  mucous  membrane  of  the  lungs,  though 
in  the  former  parts  the  lymphatic  vessels  play  a  more  important 
role.  The  ultimate  result  is  induration  of  the  subcutaneous  cel- 
lular tissue,  and  often  the  formation  of  ulcers  and  abscesses. 

Erysipelatous  swellings  often  appear  in  acute  glanders, 
especially  upon  the  extremities ;  these  may  be  regarded  as  an 
acute  specific  infiltration. 

Before  adverting  to  the  less  significant  changes  in  the  remain- 
ino;  organs  we  will  consider  some  of  the  concomitarvts  and  compli-  . 
cations  of  the  disorder  occurring  in  the  parts  already  referred  to. 
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The  mucoiLS  membrane  uniformly  presents  the  appearance  of 
some  catarrhal  or  inflammatory  affection,  the  favorite  seat  of 
this  specific  eruption  being  the  septum  nasi  and  the  conchce. 

So  far  as  my  personal  observations  extend,  in  one-third  of  all  cases  of  glanders, 
both  sides  of  the  nasal  cavity  are  involved ;  in  one-third  of  the  number  the  right 
side  alone  is  a£fected,  while  in  the  same  proportionate  number  the  left  side  only  is 
diseased. 

The  nasal  passages  are  often  distended  and  filled  with  thick- 
ened pus,  which  fills  also  the  cavities  extending  from  the  nose, 
especially  those  of  the  frontal  and  maxillary  bones.  The  latter 
often  exhibit,  moreover,  specific  infiltrations,  and  less  frequently 
a  tubercular  eruption.  The  fact  that  the  mucous  lining  of  these 
sinuses,  as  well  as  of  the  nasal  passages,  takes  the  place  of  the 
nourishing  periosteum  of  the  bony  walls  of  these  parts,  will 
serve  to  explain  how  the  bones  may  become  implicated  in  the 
inflammatory  process — a  feature  that  is  often  observed,  appear- 
ing in  the  beginning  as  a  deposition  of  bony  matter,  later  as  an 
indurated  hyperostosis. 

In  acute  as  well  as  in  chronic  glanders  there  is  found  in  the 
mucous  membrane  of  the  larynx  and  bronchi,  much  more  fre- 
quently than  is  commonly  supposed,  specific  tubercles,  infiltra- 
tions, and  ulcers,  accompanied  often  by  extensive  destruction  of 
the  tissues,  the  results  of  which  are  indicated  by  the  loss  of  sub- 
stance seen  in  the  epiglottis,  and  in  the  destruction  of  the  vocal 
cords  and  the  cartilages. 

In  fifty-two  cases  of  glanders,  I  observed  twelve  times,  equal  to  twenty  three 
per  cent,  ulcers  of  the  larynx  and  bronchi ;  and  that  this 
calculation  is  in  reality  an  nnder-estimate  of  tlie  frequency 
of  the  occurrence  of  this  symptom,  is  shown  by  subsequent 
and  more  exact  observations  made  by  me  (in  Zurich),  where 
in  eleven  cases,  four  only  were  free  from  these  lesions  of  the 
bronchi  and  larynx.  To  these  specific  lesions  then,  which,  as 
I  am  inclined  to  estimate,  may  be  detected  in  from  fifty  to  yiq.  6. 

sixty  per  cent  of  aU  attacked,  too  little  attention  by  far  has         Bpeciac  nodule  from  a 
hitherto  been  directed,  a  remark  which  is  also  applicable  to     ThSJ^o?  ^p^^  nrm 
the  puhnonary  phenomena  of  the  affection.     A  few  cases     r^t!iro?d!S^t:^mtlCS 
have  been   already  referred  to  in  which  these  organs  alone     or  eofteninu. 
were  invaded  by  the  specific  symptoms,  the  nose  remaining  perfectly  intact,  or  at 
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least  becoming  only  secondarily  affected.      In  fifty-two  cases  of  g^mdeiB 
farcyj  tlie  Itings  were  perfectly  sound  in  four  cases  only,  equal  to  7.6  per  cent;  of 
tliese,  two  were  cases  of  farcy,  one  of  acute  glanders  and  farcy »  and  one  of  farcy 
witli  secondary  nasal  symptoms.     In  the  same  fifty-two  coscs^  the  Dose 
entirely  free  from  disease  In  five  cases. 


filings  I 

hiA«    or  ■ 


Fio.  T. 

Sredfle  nodule  tram  th«  Lira-  of 
m  hnrM«.  The  nodule  in  almott  oook- 
pktoly  calcifljed,  mo4  enveloped  to  tt 


There  is  frecLuently  found  as  a  concomitant  disorder,  in  lungs 
affected  with  glanders,  bronchitis  in  its  different  varieties,  or 
simple  broneho-pneumonia^  especially  in  the  anterior  and  lower 
portion  of  the  lung,  induced  by  the  settling  of  the  bronclml 
secretions*  It  is  a  questionable  point  to  what  extent  this  form 
of  circiunscribed  pneumonia,  which  has  its  chief  origin  io 
mechanical  influences,  can  be  included  under  the  head  of  glaa 

ders,  if  indeed  it  can  be  referred  ai  all 
to  this  process.  It  is  not  uncommon  to 
meet  T^ith  cases  of  cheesy  pneumonia  of 
the  lobular  variety,  induced,  as  I  am  in- 
clined  to  think,  by  an  acute  or  siibacnie 
specific  infiltration. 

The  specific  nodules  also  occur  in  die 
large  internal  glands,  such  as  the  Ziwf, 
spleeUy  kidneys^  and  testicles^  thoBgh 
with  far  less  frequency  than  in  the  nin^ 
cles*  They  are  found  in  moderate  numbers  lying  either  be* 
neath  the  peritoneum  or  in  the  parenchjTna,  and  they  vary  in 
size  from  a  pin-head  to  a  pea,  rarely  being  larger  ;  they  are  of  t 
prayisli -white  color,  with  a  yellowish-white  softened  centre,  ani 
*iiiini>undtHl  with  a  dark  red  areola. 

In  the  Uf'er  these  tumors  have  an  especial  tendency  to  cdcifr 
ration.  In  acute  glanders,  moreover,  the  above-named  pawn* 
chymatous  organs  usually  manifest,  to  a  greater  or  less  extent* 
the  lesions  of  the  so-called  cloudy  swelling^  with  granular  degen- 
emtion  of  the  epithelial  and  glandular  cells. 

Finally,  Jeucorytosis  of  the  blood  is  a  constant  accom 
nil  lit  of  glanders  in  horses.     The  increase  of  the  white  corpn 
is  in  many  instances  so  marked  as  to  give  the  appeamnee  of 
(leinia,  this  incivase  being  manifestly  due  in  a  great  measui 
tlie  irritation  extitetl  in  the  lymphatic  glands  by  the  present 
tht*  i^pecific   poison.      The   parasites  detected   by   stmie  in 
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blood  of  glandered  horses,  I  have  not  been  able  to  find  in  (he 

blood  of  living  animals ;   on  the  other  hand,  bacteria  are  fie- 

quently  seen  in  the  blood  of  horses  a  few  hours  after  death, 

independently  of  the  disease  with  which  they  may  have  been 

affected. 

Whether  the  abscesses  that  have  been  found  in  the  varions 

irts  of  glandered  horses  (for  instance,  in  the  brain,  upon  the 

aeek,  and  in  the  parotid  gland)  are  in  like  manner  attributable 

k  the  specific  blood-poisoning,  or  whether  these  are  possibly  to 

["be  Tt*ferred  to  secondary  embolisms,  future  researches  can  only 

I  determine. 

ConcemLng  the  relation  of  glanders  to  analogons  diseases^ — 
to  tiil>erculo8is,  sj^liilis,  lepra,  lupus,  radesyge,  etc. — I  concur 
jfnllj  wifh  the  views  of  Virchow,  remarking  only  that  the  vascu- 
[lat  stractnre  of  the  nodules,  and  the  absence  of  giant  cells  dis- 
ItiiigEish  it  clearly  from  mUiaiy  tubercles,  genuine  forms  of 
l-which  occur,  though  in  extremely  rare  instances,  in  the  lungs  of 
porsea ;  they  have,  however,  no  connection  whatever  with  glan- 
lers. 


Symptomatologi/y  Course^  Duration^  and  Termination. 

The  period  of  incubation  lasts  usually,  when  the  virus  is  arti- 

[ficially  implanted,  from  three  to  five  days,  seldom  longer.     On 

tile  otlier  hand,  when  the  contagium  is  spontaneously  communi- 

|<?at*?(I,  it  is  said  that  weeks  and  months  may  elapse  before  the 

[appearance  of  the  first  symptoms.     The  notion  of  any  such  dif- 

^nce,  however — a  difference  that  in  the  history  of  infectious 

Idiseases  would  be  unique— must  have  its  origin  in  imperfect 

observation  and  the  insidious  approach  of  the  early  sym]>tom9 

jthat  so  often  occurs.     According  to  my  own  views,  the  reasons 

|iorwIiidi  I  have  already  endeavored  to  state,  the  alleged  long 

riods  of  incubation  are  to  be  explained  in  the  following  way  : 

^^T  a  constitutional  blood-poisoning,  or  a  localization  of  the 

^ase  in  the  internal  organs  continued  after  the  primary  symp- 

ns--those  manifested  upon  the  external  skin  or  mucous  mera- 

lae  of  the  nose,  for  instance— had  healed ;   or  else — ^which 

lay  be  of  more  frequent  occuiTeuce— the  virus  was  implanted 
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tlirough  the  agency  of  a  volatile  infecting  principle,  which  ex- 
cited local  chanf^es  in  the  lungs,  bronchi,  larynx^  and  upji^rpwt 
of  the  nasal  cavity,  and  yet  did  not  prevent  the  animul  Inm 
presenting,  to  all  external  appeamnces,  the  picture  of  prfwt 
health. 

According  to  cxperimenta  made  by  Chauvean,  horses  in  which  the  cll*«iae  hi» 

been  artificially  implanted— eithtT  by  injection  of  the  poison  into  the  Tcins^Oflf 
feeding  with  infected  substances— exhibit  an  increase  in  pulse  and  temperatum » 
well  as  other  Byni)Jtonia  of  fever,  although  in  this  stage  of  the  dibciiae  no  altwitiM* 
r&D  be  detected  after  death,  cither  in  the  lungs  or  nasal  cayities. 

In  chronic  glanders,  the  duration  of  which  may  be  prolong^ 
from  a  period  of  months  to  a  year  and  longer,  the  disease  anM 
be  diagnosticated,  if  tlie  symptoms  are  confined  exclusively  to 
the  invit^ible  internal  organs;  and  the  case  is  eqnally  ob^ioiv 
whi-n  the  primary  morbid  deposits  have  been  overlooked. 

With  the  above  exceptions,  however^  when  nodules  aod  ttlcer* 
are  present  in  the  nasal  cavity,  the  onset  of  the  disease  is  char- 
acterized by  the  appeamnce  of  a  nasal  catarrh,  which  is  Ir 
qiiently  confined  to  one  side.  The  discharge,  at  first  fleir. 
l>ecomes  gradually  turbid,  viscid,  and  purulent,  drying  m  the 
edges  of  the  nostril,  and  is  expelled  in  solid  masses.  Vpnafl 
examination  of  the  nasal  cavity  by  the  eye—which,  iftheloc^ 
lesions  are  situated  i>osteriorIy,  will  be  materially  aided  by  A<^ 
employnn^nt  of  a  mirror— or,  if  the  finger  be  introduced  intotbi? 
cavity,  tlie  characteristic  tubercles  and  ulcers  will  be  foiini 
especially  upon  the  sides  of  the  septum  nasi.  Tlie  submaxillanr 
glands  upon  the  affected  side  will  also  be  found  to  be  enlai^ 
funning  often  an  irregular  mass  the  size  of  a  walnut.  Tlie?^ 
have  a  hard  feel,  are  not  painful  to  the  touch,  and  are,  asarak 
not  movable  witli  the  integument,  owing  to  the  fact  of  theii 
l)eing  adherent  to  the  ramus  of  the  jaw  beneath,  AVhen  ttn 
nasiil  ulcers  have  atttiined  a  certain  size,  the  discharge  bt 
decidedly  purulent,  and  often  foul-looking,  being  tinge< 
blood.  It  prodtices  then  excoriation  of  the  parts  over  ^ 
flows.  In  the  majority  of  cases  little  or  no  constitutional 
banre  is  excited.  Upon  longer  duration  and  more  ecu 
development  of  the  disease  in  the  lungs,  tlie  animals  fall  a 


^ 
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the  appetite  diminishes,  emaciation  ensues,  and  with  the  signs  of 
increasing  cachexia  death  ultimately  takes  place,  febrile  symp- 
toms having  in  many  instances  previously  set  in.     Cicatriza- 
tion of  single  ulcers,  calcification  and  resolution  of  the  nodules 
of    the  internal  organs  may  take  place,  but  these  changes  are  not 
of  frequent  occurrence. 

When  in  the  course  of  chronic  glanders  there  are  developed 

strLU  other  specific  affections  of  the  superficial  integument  or  of 

tli€3  cutaneous  connective  tissue,  or  when  farcy  is  superadded 

tc>     glanders,  there  are  formed  upon  different  portions  of   the 

l^cxiy,  most   frequently  upon  the  extremities,  head  and  neck, 

a- 1> messes  and  nodules,  of  the  size  of  a  hazel-nut,  which  at  the 

<^^3.t:set  are  hard  and  painful.     While  these  abscesses  are  more 

oir      less  rapidly  breaking  out,  the  farcy  sores  make  their  ap- 

T>^^^rance,  from  which  an   exceedingly  foul,  sanguino-purulent 

^ii^charge  is  poured  out.      These  ulcers  are  for  the  most  part 

^^^^ply  excavated,  and  have  turbid-gray  or  grayish-red  glisten- 

^^^^^5  bases,  with  elevated,  usually  ragged-looking,   edges.     The 

s^^:rTounding  cellular  tissue  is  generally  indurated  and  swollen  ; 

^^^^  corresponding  lymphatic  vessels  swell,  giving  to  the  touch 

^^^  idea  of  a  cord  ("farcy  pipes").     Finally,  the  neighboring 

^y^^niphatic  glands  are  enlarged,  hard,  and  at  first  somewhat 

Ps^inful. 

In  acute  glanders^  whether  in  the  form  that  is  developed 

'^om  the  chronic,  or  in  that  which  appears  at  the  outset  as  such, 

^t^^ire  is  to  be  seen,  joined  with  marked  febrile  appearances,  an 

^^^icjessive,  hypersemic  swelling  of  the  mucous  membrane  of  the 

nose,  upon  which,  in  the  course  of  a  few  days,  numerous  tuber- 

^1^^^,  ulcers,  and  infiltrations  may  be  made  out.     The  nasal  secre- 

^^<^ii  is  of  a  yellow  tinge,  viscid,  and  often  sanguineous.     The 

^ lexers  spread  rapidly,  even  in  the  direction  of  the  air-passages, 

^^^<3  in  the  neighboring  lymphatic  glands  and  vessels  the  changes 

P^^<5uliar  to  lymphangitis    and    lymphadenitis  may  be  found. 

^^^ere  are  frequently  seen  "  cords"  in  the  scalp,  which  in  some 

i     places  may  be  cedematous.     As  the  fever  and  prostration  in- 
^'^^se,  the  nodules  and  ulcers  often  appear  in  other  portions  of 
^He  body,  accompanied  by  cedematous  swelling  of  the  extremi- 
ties, the  lower  portion  of  the  abdomen,  and  the  breast.     The 
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animala  grow  tliin,  andj  after  an  illness  varjdng  in  length  from  I 
eight  to  twenty-one  days,  death  ensues. 

When  the  mucous  menibrane  of  the  larj^nx  and  bronchi  is  j 
aflfected,  the  animals  begin  to  cough  and  to  manifest  great  se 
bility  in  the  laryngeal  region. 

In  cases  whei-e  the  process  of  pneummiia  is  extenmte,  and  ill 
hronchiUs^  a  physical  examination  of  the  chest  will  indicat4?  tk  ^ 
nature  of  the  internal  lesions.    As  a  rule,  however,  glanders  of 
the  lungs  is  not  diagnosticated. 

The  varieiies  of  the  affection  running  a  more  suhwiU 
eoicTse  present  numerous  intermediate  features  between  um 
and  chronic  glanders,  on  which  account  an  exact  classification  is 
often  impossible.  With  regard  to  the  relation  between  acute 
and  chronic  glanders,  it  is  proper  to  observe  in  this  eoimectioo,  i 
that  the  latter  variety  is  often  found  to  produce,  by  inocali'] 
tion,  the  fonner* 

Although  the  chronic  form  often  has  an  acute  terminatioD,  ] 
the  acute  form  is  never  transformed  into  the  chronic. 


Diagnosis, 

The  diagnosis  of  glanders  is^  as  may  be  inferred  from  what ' 
has  already  been  stated,  in  many  cases  extremely  diffii'iiU,  or 
even  absolutely  impossible,  and  the  latter  is  especially  true  ifi 
cases  where  the  lungs  forai  the  seat  of  the  trouble,  or  where  tlwj 
s]>ocific  morbid  processes  are  situated  mostly  in  those  portion? 
of  the  respimtory  organs  which,   from  their  location,  do  ii-^t 
admit  of  an  examination.     In  such  cases  it  is  erroneously  ctm- 
eluded,  as  we  have  already  seen,  that  the  disease  has  been  q^on- 
taneously  dei^eloped,  or  that  there  has  been  an  extremely  \^^  \ 
]>eriod  of  incubation.     The  trephining  of  the  sinust*s  of  thejan 
as  proposed  by  Haubner,  may  often  render  a  correct  diagnoi  1 
possible.     In  goneiul,  the  inoculation  of  another  horse,  ♦' 
some  other  animal  having  a  susceptibility  to  glanders  ( 
goat,  rabbit),  forms  one  of  the  surest  aids  to  diagnosis. 

Tile  ati to- inoculations  attempted  in  several  instances  ( 
ner,  Harms),  gave  generally  a  negative  result,  or  else  the  J 
effects  of  inoculation  rapidly  disappeared  without  treatment 
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regards  diagnosis,  moreover,  it  not  nnfrequently  happens 
the  symptoms  are  confounded  with  those  of  other  processes, 
cially  of  simple  catarrh  of  the  mucous  membrane  of  the 
and  neighboring  cavities,  with  the  so-called  *'Dnise"  (non- 
alignant  catarrhal  rhinitis,  with  swelling  of  the  lymphatic 
ands),  and,  furthermore,  with  the  croupous  and  diphtheritic 
fections  of  the  nasal  cavity  accompanying  croup  and  diph- 
eria.  Upon  the  skin,  simple  eryaipelaSj  lymphangitis,  etc., 
Uj  often  be  mistaken  for  farcy. 


The 


Proffnosis. 


e  prognosis  is  always  unfavorable.  Although  from  a 
rely  anatomical  point  of  view  the  possibility  of  these  ulcers 
ng  healed  must  be  admitted,  yet  perfect  recovery  is  indeed  an 
remely  rare  occurrence,  inasmuch  as  in  the  vicinity  of  the 
lied  portion  new  eruptions,  as  a  rule,  break  out*  The  nu- 
rous  reports  of  the  healing  of  glanders  and  farcy  have  their 
gin,  in  a  great  number  of  cases,  in  errors  of  diagnosis,  or  else 
recoveries  were  only  apparent,  the  temporary  arrest  of  the 
harge  from  the  nasal  cavity  being  mistaken  as  an  indication 
recovery,  whereas  subsequently,  genuine  glanders  and  farcy 
appeared. 

The  nearest  approach  to  a  successful  result  is  seen  in  the 
larative  action  occurring  in  the  primary  tubercles  and  ulcers 
the  skin. 

Treatment. 

B  external  treatment  consists  in  the  application  of  the  dif- 
caustic  agents;   internally,   the  various  salts  of  potash 
unide  and  iodide  of  potassium,  chlorate  of  potassa),  iodide 
copper,  calomel,  arsenic,  and  arseniate  of  strychnine  *  may 
en.     In  this  count^etion,  reference  should  be  made  to  the 
of  repeated  inoculations,   which,   as  in  the  analogous 
of  syphilization,  was  said  to  afford  immunity  against  the 
Wagion  of  glanders,  and  was  tested  experimentally,  in  Copen- 

'  In  mo«b  European  statefl  the  treaimeut  of  the  diseoae,  after  a  eure  diagnoslB  haa 
^  made,  b  forbidden  by  law,  and  tbe  affoctcd  ammala  muflt  be  forthwith  detitrojed. 
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hagen,  by  Bagge  and  TBchemiugJ     The  result  of  this  **malleo^ 
ation"  was,  that  repeated  inoculations  (as    many  as  leoiwitlij 
the  pus  of  glanders  and  farcy  neither  produced  recovery  I 
the  disease  nor  prev^ented  a  fatal  termination  ;  but,  while  i 
ing  in  no  way  to  modify  the  usual  symptoms,  seemed  rather  1 
accelerate  death.    No  absolute  immunity  from  this  disease  islj 
be  obtained- 
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Historical  Notice, 

For  the  first  researches,  incomplete  though  they  werf,  con- 
cerning  the  injurious  effects  of  the  virus  of  glanders  upon  man 
we  are  indebted  to  a  French  military  surgeon,  Lorin,' and  alKTJ 
to  Waldinger,'  Veith/  and  others.  Lorin  observed,  in  the  case rfj 
a  veterinary  surgeon,  an  extensive  inflammation  of  the  fingeRflt  I 
both  hands,  resulting  from  an  injury  received  during  anopen-i 
tion  upon  a  glandered  horse.  Fourteen  days  after  tlieextiri*| 
tion  of  the  small  tumors  that  had  formed,  complete  recoreiyj 
ensued.  According  to  Waldinger,  when  the  infected  pii5  il 
brought  in  contact  with  an  abraded  surface  in  man,  an  incorahlrj 
fatal  disease  of  the  glands  is  ]iroduced.  Veith,  in  like  ma 
affirms  that  he  has  observed  severe  inflammatory  pn 
resulting  from  inoculation  with  infected  substances,  the 
rounding  lymphatic  glands  becoming  therebj''  sympathetic 
affected. 

To  the  regimental  surgeon  Schilling,  of  Berlin  (lof.  citl  I 
must  be  accorded  the  honor  of  having  been  the  tirst  to  given 
exhaustive  description  of  glanders  as  it  affects  the  haraan?n^ 
ject,  A  well-marked  typical  case  was  describt^  by  this  writ**rii  | 
1821.  Rust  and  AVeiss  soon  after  described  a  second  caa^  which 
was  rapidly  followed  by  numerous  similar  communication.^ 'A^' 
]er,  ^Volff,  Grossheim,  Eck,  Brunzlow,  Lesser).     Mean 

'  Henng,  m  Canstatt's  JahreRbcriclit  t  1858,  p.  30. 

^  Obfierration  giir  Li  Comniunieution  du  Farcin  des  CheT&uic  atix  Homms 
de  Med.,  Cbinirp.  ctPhftrm.,  F«vrierl812, 

•  Ueber  Krankhcitpn  au  Pferden  und  ihre  Heiltiiig-,  3  AufL,  p.  156.     TWien, 

*  Handbiich  der  Yctermiirkunde,  2  Autl. ,  g  G95,  1822. 
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id,  Travers  {1827}  and  Elliotson  (1833)  published  valuable 

en^ations,  and  later  there  appeared  the  admh^ble  monograph 

iRayer  (1837),  and  in  1843  that  of  Tardieu.     Passing  over  a 

number  of  miscellaneous  articles  that  have  appeared  each 

since  that  date,  the  works  of  Virchow  (1855  and  1863)  have 

i)ve  all  contributed  materially  to  our  knowledge  of  glanders  in 

human  subject,  in  connection  with  which  may  be  mentioned 

monograph  of  Kor^inyi  (1870). 

Etiology. 

kThe  source  of  glanders  in  the  human  subject  can  uniformly 
^traced  to  diseased  horses.  The  question  that  has  been  dis- 
at  different  times  and  places,  as  to  whether  glanders  can 
spontaneously  in  man  (Trousseau  and  Teissier),  appears  to 
to  have  been  clearly  solved  when  the  fact  was  once  es tab- 
led that  in  the  case  of  horses  it  is  a  purely  infectious  disease. 
Le  few  alleged  cases  of  spontaneous  glanders  in  man  are  either 
Lsed  upon  diagnostic  errors,  or  otherwise  the  mode  of  infection 
as  such  as  could  not  be  apprehended,  as  may  be  often  enougli 
>served  in  the  glandei-s  of  horses,  as  well  as  in  all  infectious 
Lseases. 

,  There  are  very  many  ways  in  which  the  virus  of  glanders 
biybe  transferred  from  horses  to  the  human  subject.  If  the 
LC3de  of  origin  of  the  disease  be  carefully  studied  in  a  large 
umber  of  cases,  the  diverse  forms  of  the  malady  will  be  found 
>  range  in  this  respect  under  two  diflferent  categories,  namely, 
fcwe  cases  oecuTTing  after  known  infeetion^  and  those  appear- 
^^ff  mltktjiil  any  emdenee  of  iJifection  (Kuttner). 

To  the  tirst  group  belong  those  cases  of  infection  in  which  the 
f>ecific  virus  has  forced  its  way  into  the  system  after  the  recep- 
lon  of  some  injury  of  the  hands  (especially  minute  woundi^, 
iations,  cracks,  and  hangnails),  the  patient  being  inoculated 
T  while  grooming  or  feeding  glandered  horses,  or  else  whilst 
ling  or  examining  such  animals,  whetlier  alive  or  dead  (for 
aple,  during  the  operation  of  venesection,  skinning,  slaugli- 
ruig,  or  making  an  autopsy).  Still  another  mode  of  infertion 
aj  be  observed  ;  as,  for  instance,  wln/n  the  mucuus  menibraueof 
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the  nose,  mouth,  or  conjunctiva  of  the  eyes  forms  the  point  d 
entTance;  this  latter  mode  of  origin  is  most  frequently  prod^ 
by  the  snorting '  of  a  glandered  horse,  by  which  act  small 
tides  of  mucus  and  pus  are  driven  against  the  aborenai 
organsj  where  they  are  capable  of  producing  infectioiL   kli^ 
tion  by  means  of  the  bit€  of  a  glandered  horse  has  in  6oin>  ' 
instances  been  observed,  in  which  cases  the  saliva  manif* 
furnished  the  vehicle  for  the  poison. 

There  can  be  no  doubt  but  that  the  infection  of  glanders  nan 
be  produced  by  eating  the  meat  of  glandered  horses,  wMcb. 
according  to  my  experience^  owing  to  the  imperfect  sanilaiy 
regulations  for  the  inspection  of  meat,  is  not  unfreqnently  Tweij 
as  food.     The  common  processes  for  preparing  the  meat  for  tkl 
table  would  naturally  tend,  it  is  true,  to  destroy  its  rirnlenw; 
but  meanwhile  the  risk  of  infection  is  incurred  by  the  maoipalH 
tions  involved  in  preparing  it. 

The  fact  bos  already  been  alluded  to,  that  glandem  ia  not  of  tm^^ncut  octsr- 
rence  in  lions  conincd  in  nicnageriea  and  zoological  g&rdenfl,  when  tbese  ttiindi 
have  been  fed  for  a  time  upon  the  meat  of  glandered  horaes.  In  thi^  oouutctj^ 
the  bold  experiments  of  Decroix '  should  be  mentioned^  though  it  i^  not  ewj  '^ 
credit  them,  Decruix  consumed  with  iinpuni^  the  meat  of  horsea  that  hiJ  M 
killed  on  account  of  farcy  or  glanders,  the  meat  having  been  cooked  in  tat  • 
ways  (boiled,  roasted,  and  stewed).  He  asserts,  moreover,  that  upon  scTOiorf--^ 
occasions  he  ale  even  the  raw  meat  of  glandered  horaea  without  iU  elfects. 

Infection  from  contact  with  diseased  horses,   arising  \q^\ 
pendently  of  any  previous  abrasion  or  wound,  has  also 
observed  in  a  few  ingtancas  (Ungefng,  Roll),  where  the  poii<»! 
mnst  have  penetrated  the  skin  through  the  cutaneons  follicle' 
A  more  indirect  mode  of  communication  occtirs  in  rare  instam-w 
tlirough  intermediate  vehicles,  for  instance  by  drinking  from  tte 
same  pail  that  has  been  used  by  a  glandered  horse,  by  wiping*  j 
wound  with  an  infected  blanket,  or  by  using  the  same 

^  The  snorting  (Auabniaben)  ia  a  mode  of  blowing  through  the  no«e  im 
horse,  bj"  meant  of  which  the  contente  of  the  nasal  cavity  are  forciblj  exj 
cesB  being  accompanied  bj  a  lend  noise.     It  can  be  best  likened  to  the  aneez. 
aud  is  occll^io^ed  by  zLiiy  irritation  atfeottng  the  mnoous  membfano  of  the  no^- 

^DtcrcdXy  Bolletm  de  la  Soa  centr.  de  med  Y^t^r,  Ann^e  1IS70-71. 


GULN^DEBS  IN  THE  HUMAN  SUBJECT.  351 

chie^  that  has  been  employed  to  cleanse  the  nose  of  a  diseased 
bone. 

Under  the  second  class  qf  modes  of  ivfection  occurring  with- 
out  known  local  inoculation,  come  all  those  cases  whose  origin  is 
attributable  to  a  volatile  infecting  principle.  This  mode  of  in- 
fection may  be  inferred  in  all  cases  in  which  the  general  consti- 
tutional disease  precedes  any  localization  of  the  symptoms.*  It 
is  also  observed  in  the  case  of  individuals  who  groom  and  have 
the  care  of  glandered  horses,  who  sleep  in  a  stall  with  diseased 
animals — ^without  in  any  manner  coming  in  direct  contact  with 
them—or  who  become  infected  by  sleeping  on  straw  upon  which, 
shortly  before,  glandered  horses  have  been  standing. 

Erron  in  diagnosis  are  not  onfrequent  Many  instances  of  aUcged  glanders 
oocQiring  in  man  (those  of  Zimmennann '  for  instance,  which  were  throughout 
gnphically  described),  which  have  been  reported  as  arising  from  atmospheric  con- 
ttgion,  were,  in  reality,  as  has  been  demonstrated  by  other  writers  (KUttner  and 
othen),  not  glanders  at  all,  but  cases  of  typhoid  fever. 

The  communication  of  glanders  from  man  to  man  has  been 
known  to  occur  in  extremely  isolated  instances  only,  for  exam- 
ple, where  one  has  eaten  from  the  same  dish  with  a  diseased  indi- 
vidual, or  when  an  entire  family,  consisting  of  man,  wife,  and 
four  children,  have  been  rapidly  attacked  one  after  another  with 
the  malady. 

SusceptiMlitj/. — ^The  question  as  to  how  great  an  aflSnity  is 

Jnanifested  by  the  human  subject  for  the  virus  of  glanders,  I 

can  answer  in  a  measure  from  my  own  experience,  viz.,  that  this 

affinity  is  on  the  whole  moderate,  not  to  say  slight.     When  we 

consider  the  manifold  opportunities  for  infection,  especially  dur- 

^  the  handling,  examination,  and  autopsy  of  diseased  horses, 

^d  then  compare  with  that  number  the  proportionately  small 

Climber  of  cases  of  infection,  the  correctness  of  this  statement 

^  be  made  manifest  without   further   argument.     As  with 

*^^i^e8,  so  also  with  the  human  subject,  a  peculiar  individual 

susceptibility  appears  essential  to  insure  the  propagation  of  the 

'  An  abaorptiosi  of  the  poison  with  the  ingesta  would  be  also  possible  in  snoh  cases. 
*Vizahow's  Axohiv  f.  pathoL  Anat,  B.  28,  p.  209-415,  1862. 
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villus,  many  individuals  being  in  every  way  fre<jnently  exp 
to  infection  witliout  eontractiiig  the  disease. 

If  furtliermoi'e  we  inquire  what  clasa  of  persons  become  most  j 
frequently  the  victims  of  contagion^  we  shall  find,  as  would  hi  j 
expected  from  the  description  of  the  methods  of  commuoiG 
above  given,  that  those  are  most  liable  to  contract  the  disett^l 
who,  from  the  nature  of  their  occupations,  are  brought  into &&-, 
quent  contact  with  horses.  In  ahout  ninety  per  cent,  if  i 
cases  occurring  in  the  Jitmian  subject^  the  affectimi  wiU  < 
under  the  head  of  genuine  imlustrial  diseases. 

The  following  table  will  give  the  best  idea  as  to  the  /re 
of  gianders  in  workmen  of  different  occupations. 

In  106  cases  of  glanders  coUated  bj  me,  there  were  found  lo  be: 
41  hofitlem, 

11  Coachmen,  driTera,  or  postilioim. 
14  Land  proprietors  and  horse-owners. 
10  Veterinary  surgeons  and  students  in  veterinary  medicine. 

12  Horse- butch  era  and  flayers, 
5  Soldiers. 
4  Surgeons. 
3  Gardeners, 
3  Horse- dealers. 

1  each  :  Policcmeu,  shepherds,  blacksmiths,  employes  at  veterinaiy  idKNlL 

No  fiirtlier  comment  npon  this  point  is  needed,  if  thefattl 
regarded  tliat  the  female  sex  constitnted  only  five  per  cent  of  I 
cases  of  glanders,  six  only  ont  of  120  cases  being  found  lo< 
in  females.  The  infected  women  were  for  the  most  ]iart 
who  were  obliged  to  take  care  of  diseased  horses,  or  the  T»imc 
hostlera  and  drivers,  the  communication  of  the  virus 
accomplished  through  the  agency  of  an  intermediate  object. 

In  like  manner  children  enjoy  still  greater   immunity 
infection.    Ont  of  the  same  120  cases  one  diseased  child  onl/^ 
found,  and  that  proved  to  be  the  child  of  a  coach  **^ 

been  brought  in  contact  with  glandered  horses. 

Symptomatology, 

Incubation— Classijimtion. — When  the  infection 
has  once  taken  place,  either  by  the  transfer  of  the  fix« 
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rbi  to  an  abraded  skin  or  mucous  raembranej  or  by  the  agency 
the  volatile  poison,  drawn  in  probably  by  the  act  of  inspira- 
there  mil  be  observed  a  prodromal  stage  lasting  from  three 
ive  days,  but  which  is  said  to  be  prolonged  in  many  instances 
burteen  days,  and  even  tlu^ee  weeks. 


le  introduction  of  the  yItub  through  the  unftbnided  skio  is  at  aW  events 
to  some  quite  exceptional  cases,  and  has  been  clcoionat rated  to  a  certainty 
Tcry  few  instancea  only.  If  we  consider  how  easy  a  thing  it  is  to  overlook 
excoriations  and  dcfiquamations  of  the  epidermis,  aod  if,  too,  we  reflect  that 
loints  of  inoculation  may  rapidly  heal,  we  shall  have  no  diHicuIty  in  accounting 
ly  of  the  alleged  cases  of  infection  through  the  intact  skin. 

In  the  attempt  to  classify  glanders  in  the  hnraan  snbject 
ording  to  the  diverse  phenomena  manifested  by  the  different 
tns  of  the  disease,  the  division  lias  been  made  by  some  au- 
irs,  with  respect  to  its  loealization^  into  gkinders  and  farcy, 
,e  by  others  the  duration  has  been  selected  as  the  basis  of 
nfication,  and  the  disease  divided  into  a  long  list  of  sub- 
isions.  In  this  respect,  however,  Tardieu  went  to  the  greatest 
me,  recognizing  no  less  than  six  different  forms  of  glanders 
nan. 

This  fanciful  subdivision  cannot  be  said  to  be  based  upon 
pathognomonic  lesions,  and  is,  moreover,  in  a  clinical  ])oint 
lew,  of  no  practical  ntility,  for  if  we  examine  the  symptoms 
e  nnmber  of  cases,  w(*  shall  hardly  find  any  uncompli- 
instances  of  either  glanders  or  farcy.  The  simplest  and 
it  prat^tieal  classification  wonld  appear  to  be  that  based  upon 
course  and  duration  of  the  malady,  and  I  have,  there- 
deemed  it  best  to  recognize  the  acute^  subacute^  and  chronic 
leties. 

le  distinct  line  of  division  drawn  by  many  nuthora  between  acute  and  chronic 
iders  has  no  real  existence,  and  for  this  reason  we  are  justified  in  recogriizing  an 

^liate  fomi^  designated  by  the  term  subacute.  In  seventy-nine  cases  of  glan- 
r  the  hiunan  snbject^  which  admitted  of  accurate  classification  according  to 
duration,  thirty-eight  were  acute  (lasting  as  long  as  four  weeks),  seven  were 
•te  (lasting  from  four  to  sir  weeks),  and  thirty-four  chronic  (iastiiig  longer 

\  weekff). 

§  maintained  by  some  writers  that  the  infection  induced  by  the  fixed  vima 
IS  an  acute  fonn,  whereaa  the  volatile  vims  induces  the  chronic  fomit  or  vice 
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veiBd.    These  theories,  the  latter  of  which  has  been  supported  especially  by  Euttner 
(loc  cit.),  do  not  appear  to  me  to  be  supported  by  any  suffident  proof. 


ACUTE  GLANDERS. 

In  twenty-eight  cases  of  acute  glanders,  of  which  numbenr 
one  only  did  not  terminate  fatally,  the  average  duration,  not 
reckoning  the  period  of  latency,  amounted  to  16.6  days.  In- 
stances in  which  the  duration  was  from  seven  to  eight  days  ar^ 
rare.  For  the  most  part  the  disease  lasts  from  two  to  threi^ 
weeks,  though  frequently  it  is  prolonged  to  four  weeks. 

The  initiatory  symptoms  consist  frequently  of  malaise;, 
fatigue,  and  prostration,  accompanied  by  headache  and  chills, 
and  often  joined  with  obscure  pain  in  the  extremities,  especially 
in  the  muscles  and  joints.  While  at  the  outset  of  the  disease 
no  appreciable  cause  for  these  rheumatic  pains  can  be  made  outi, 
distinct  local  symptoms  soon  appear  on  the  skin  or  in  the  mus- 
cles, in  the  form  of  circumscribed  or  diflfused  lesions. 

If  a  wound  or  excoriation  forms  the  point  of  entrance  o^ 
the  virus,  there  is  then  experienced  at  that  point,  usually  sito-- 
ated  on  the  hands  or  face,  a  sensation  of  pain,  followed  by  ^ 
redness  and  inflammation  of  the  part  involved,  and  finally  swell^ 
ing,  and  often  inflammation  of  the  surrounding  lymphatic  ves- 
sels. 

The  disease  is  seldom  ushered  in  with  a  chill,  and  all  indica- 
tions of  fever  are  frequently  wanting.  As  the  pains  become 
more  severe,  regular  fever  turns  often  supervene,  or  a  continued 
fever  appears. 

Meanwhile  the  ulcer  enlarges,  its  edges  and  base  acquire 
an  unhealtliy  aspect,  the  pus  discharged  being  of  an  offensive 
character  ;  often  the  whole  ulcer  assumes  a  corroded,  chancroid 
character,  and  a  dirty  white  hue.  If  the  wound  is  situated  on 
the  finger,  there  is  often  observed  a  swelling  of  the  arm,  at  timeB 
of  a  phlegmonous  and  erysipelatous  form,  accompanied  fre- 
quently by  a  formation  of  pustules  and  ulcers. 

The  constitutional  symptoms  are  then  aggravated,  the  appe- 
tite fails,  and  gastric  disturbances  follow  with  constipation; 
the  patients  manifest  very  great  prostration,  the  pain  in  the 
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joints  and  muscles  becomes  more  violent,  and  the  febrile  dis- 
txixbance  constantly  increases. 

Where  the  early  history  of  the  patient  is  imperfect,  and  when 
tlie  disease  has  been  produced  by  a  volatile  infection, — in  which 
case,  of  course,  outward  signs  of  infection  wiU  be  absent,— the 
disease  presents,  as  a  whole,  a  picture  very  similar  to  that  of  the 
early  stage  of  typhoid  fever,  or,  in  other  cases,  when  the  pain  is 
excessive,  to  that  of  acute  articular  rheumatism.  When  the 
fever  is  slight,  the  premonitory  symptoms  are  often  intermittent ; 
the  patients  give  up  their  business,  and  complain  at  most  of 
weakness,  fatigue,  and  general  discomfort. 

In  the  further  course  of  the  disease,  there  appear  frequently 
on  different  parts  of  the  skin  red  spots,  which  change  into  pus- 
tules like  those  of  small-pox,  and  less  often  into  pemphigus 
blebs.  The  pustules,  about  the  size  of  a  pea,  often  arise  in  large 
numbers,  bursting  and  discharging  a  thick,  mucous,  sanguineous 
pus,  emitting  often  an  offensive  odor.  There  may,  on  the  other 
hand,  be  developed  large  projecting  tumors  and  abscesses,  that 
become  extremely  painful  and  hard,  but  then  gradually  change 
to  a  doughy  consistence,  fluctuate,  and  after  they  have  been 
Iwiced,  or  have  spontaneously  opened,  present  the  appearance 
of  extensive  ulcers  with  irregular  edges,  covered  with  a  white 
deposit.  These  ulcers  often  penetrate  so  deep  as  to  lay  bare  the 
tendons  and  bones. 

All  these  cutaneous  affections — the  erythema,  the  erysipela- 
tous and  phlegmonous  processes,  the  abscesses,  pustules,  and 
ulcers — are  often  spread  so  extensively  over  the  surface  of  the 
body  that  hardly  any  part  remains  free.  Frequently  there 
appear  swellings  of  different  joints,  to  which  may  be  super- 
added periarticular  non-fluctuating  tumefactions. 

Although  the  pustules  and  abscesses  are  often  developed 
quite  rapidly, — within  from  twenty -four  to  forty-eight  hours, — 
in  other  cases  they  only  appear  at  the  end  of  two,  three,  or  four 
weeks,  preceded  in  the  meanwhile  by  a  discharge  from  the  nose, 
swelling  of  various  i)ortions  of  the  skin,  pains,  and  a  feeling  of 
indisposition. 

The  mucous  membranes  (and  first  of  all  that  of  the  nose) 
manifest  symptoms  of  inflammatory  and  ulcerative  disease. 
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The  locaUzation  of  glandem  in  the  mucous  membnme  of  tlie  note  oce 

less  frequently  in  the  Ininian  subject  tliati  in  horses.     According  to  Haaff  ilocd 
out  of  66veiitj  cades  tlieie  wcro  thirty  in  which  affectiona  of  tliLs  organ  vmfdi 


Wien,  however,  the  nose  is  affected,  there  may  be  seea  i 
the  outset  a  discharge  of   thin,   viscid,   light-colored  ma 
Gmdually  there  appear  swelling  and  redness  of  this  oi^ni 
adjacent  parts,  accompanied  by  severe  pain  ;  the  upper  ] 
is  specially  sensitive  to  the  touch,  exhibiting  a  diffuse,  em 
latoiis  swelling.     The  nasal  discharge,  which  is  often 
from  one  side  only,  becomes  later  of  a  thicker  consist^nci*,  J 
more  purulent,  being  often  of  a  brownish-yellow  color,  ^'lum- 
eous,  and  offensive.      Less  frequently,  distinct  tuberd  ^  \^] 
be  made  out,  situated  most  commonlj^  upon  the  al<B. 

In  many  instances  we  may  distinguish^  even  during  life,  I 
formation  of  pustules  and  ulcers  in  the  mucous  membiaM^ 
the  nose,  which,  in  the  malignant  type  of  the  disease, 
in  erosion  of  the  perichondriiim,  and  perforation  of  the  *q 
and  mmer. 

This  secretion,  from  one  or  both  sides  of  the  nose,  at  fint  < 
a  sero-purulent  character,  makes  its  appearance  usually ilit 
second  or  third  w^eek,  attended  by  a  diffust^d  redu>^= 
nose  that  sjjreads  from  this  point  over  the  forehead  aiiu 

Thus  it  maybe  seen  that  in  the  human  subjed^]u^^^ 
the  horse,  the  nasal  affeetlon  fails  often  to  appear  until  i 
later  stage  of  the  illness^  which  affords  convincing  evidenct^tta 
in  both  species  these  symptoms  cannot  be  regarded  other 
than  pathognomonic. 

Synchronously  with  the  appearance  of  the  cutaneous 
tion,  or  later,  catarrluil,  inflammatory,  and  ulcemtive  pr 
are  developed  in  other  iiiucons  memt}Tan€S,     These  alter 
winch  are  more  or  less  intimately  connected  with  the 
lesions,  are  seen,  for  instance,  upon  the  conjunctiva 
the  mucous  membmne  of  the  mouth,  the  gums,  the 
the  entin?  respiratory  canaL     Ulcers  appear  in  the 
gums  show  a  tendency  to  bleed,    the   breath  of 
becames  offensive,  the  inflamed  condition  of  the  phar 
swallowing  difBcuUj  while  the  altered  condition  of  U. 
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pi-cduces  hoarseness,  an  irritative  cough  and  dyspnoea,  and  ren- 
dexs  the  act  of  speaking  difficult. 

The  submaxillary  and  sublingual  glands,  which  often  take 
on.  a  suppurative  inflammation,  are  swollen  and  painful,  while 
at;  times  there  may  be  formed  abscesses  that  open  exter- 
nally. 

In  some  cases  there  may  be  observed  the  symptoms  of  gastro- 
vn^stinal  catarrh.  In  addition  to  the  loss  of  appetite,  the 
patient  complains  of  gastric  disturbances,  indigestion,  and  con- 
stipation ;  while,  in  the  later  stages,  diarrhoea  is  not  an  unfre- 
qrtent  symptom.  The  tongue  is  dry,  thickly  coated,  and  this 
organ  and  the  gums  appear  often  to  be  covered  with  a  black, 
sooty  deposit.  Thirst  is  excessive,  especially  when  the  patient 
is  snflfering  from  diarrhoea.  In  a  few  isolated  instances  enlarge- 
laeiit  of  the  spleen  has  been  diagnosticated  during  life. 

In  connection  with  the  respiratory  apparatus^  there  are 
often  seen  in  addition  to  the  specific  changes  above  mentioned, 
the  symptoms  of  bronchial  catarrh  ;  the  patients  cough  severely, 
and  expectorate  profusely,  the  sputa  bearing  usually  a  strong 
resemblance  to  the  discharge  from  the  nostrils.  Extensive  rhon- 
chi  are  heard  over  the  walls  of  the  chest,  while  the  breath  is 
iii  many  instances  fetid.  At  first,  respiration  is  but  partially 
™peded,  but  later  absolute  dyspnoea  ensues. 

The  pulse  is  for  the  most  part  very  frequent  and  small  in 
volume,  ranging  from  110  to  120  beats  a  minute ;  but  in  some 
cft«es  it  appears  to  be  retarded.  The  temperature  reaches  104° 
F-  and  over,  although  at  the  outset  symptoms  of  fever  are  often 
^tirely  absent. 

The  sympathetic  affection  of  the  central  nervous  system  is 
^dicated  in  the  beginning  by  fainting  turns,  headache,  tinkling 
^Unds  in  the  ears,  insomnia,  and  great  restlessness,  to  which 
^sturbances  may  be  soon  superadded  nocturnal  delirium,  and, 
P'^vided  there  be  numerous  muscular  abscesses  or  extensive 
cvitaneous  ulcers,  chills  and  fever. 

The  exacerbations  of  fever  are  either  irregular,  or  less  fre- 
^^ently  they  may  be  of  regular  intermittent  character. 

In  those  cases,  the  course  of  which  is  rapid  and  the  symp- 
I      totns  of  a  malignant  type,  there  is  considerable  fever,  which 
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rages  without  remission,  so  that  even  in  the  morning  the  tem- 
perature may  be  as  high  as  106°  Fahr. 

Albumen  has  been  found  in  the  urine  in  some  cases ;  also 
shortly  before  death  leucine  and  tyrosine.  In  the  case  of  pr^- 
nant  women,  abortion  has  been  in  several  instances  observed. 

In  the  course  of  three  or  four  weeks  the  patients  relapse  into 
a  condition  of  general  prostration,  accompanied  by  considerable 
emaciation.  The  fever  increases,  the  pulse  grows  weaker,  deli- 
rium sets  in,  and  there  is  developed  a  condition  of  stupor ;  the 
skin  becomes  cool,  respiration  short  and  irregular,  the  pupils 
dilated ;  involuntary  evacuations  ensue,  and  death  takes  place 
under  symptoms  of  collapse. 

At  other  times  the  dryness  of  the  mucous  membrane  of  the 
mouth  and  pharynx  increases ;  the  patients  become  hoarse  and 
deaf ;  the  nasal  secretion  has  a  foul  appearance ;  now  and  then 
icterus  also  appears ;  an  increased  difficulty  in  breathing  and  in 
deglutition,  an  increase  in  the  cutaneous  patches  and  pustules, 
a  loss  of  activity  of  the  sensory  organs,  attacks  of  muscular 
cramp,  and  a  loud  snoring  respiration  culminate  in  a  fatal  termi- 
nation. 

CHRONIC   GLANDERS. 

The  local  phenomena,  when  the  virus  has  evidently  been  im- 
planted in  an  exposed  portion  of  the  body,  are,  in  the  initiatoiy 
stage,  the  same  as  those  of  acute  glanders,  and  the  same  remark 
is  true  with  regard  to  the  constitutional  symptoms  where  the 
infection  has  been  produced  by  the  volatile  form  of  the  poison. 
These  symptoms  consist  in  attacks  of  fever,  pain  in  the  various 
parts  of  the  body,  restless  sleep,  general  indisposition,  and  a 
diminished  appetite. 

Swellings  of  certain  parts  of  the  body  arise,  their  locality 
depending  upon  the  point  of  entrance  of  the  virus  into  the  sys- 
tem— generally  the  face  or  extremities ;  there  is  seen,  further- 
more, inflammation  of  the  lymphatic  vessels,  and  swelling  of  the 
lymphatic  glands.  These  local  symptoms  may  abate,  or  even 
entirely  disappear.  The  disease  assumes  then  a  quiescent  form 
until  some  new  local  and  constitutional  features  are  developed. 
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The  separate  organs  at  this  stage  show  the  following  altera- 
tions : — 

The  external  cutaneous  ulcers  manifest  no  disposition  to  heal, 
but  have  a  livid  appearance,  or  here  and  there  they  may  heal,  at 
least  the  majority  of  them,  by  the  formation  of  cicatricial  tissue. 
New  abscesses  are  constantly  forming  in  the  vicinity  of  these 
ulcers,  and  especially  about  the  joints  ;  there  also  appear  sinu- 
ous and  fistulous  ulcers  that  secrete  an  oifensive,  watery  pus, 
and  show  no  tendency  to  throw  out  granulations.  There  are, 
moreover,  frequently  found  upon  the  extremities  nodular  tumors, 
which  upon  being  opened  discharge  thick  purulent  masses,  mixed 
with  blood  and  serum.  In  other  cases  pustules  gradually 
appear,  as  in  acute  glanders,  on  every  part  of  the  body ;  also 
fluctuating  tumors  in  the  muscular  tissue  ;  erysipelas,  especially 
upon  the  nose  and  face,  and  painful  swellings  of  the  joints. 
After  the  lapse  of  a  few  months,  large  abscesses  may  develop 
upon  different  regions  of  the  body,  complicated  with  inflamma- 
tion of  the  lymphatic  vessels  and  glands. 

The  affections  of  tlie  nose  in  chronic  glanders  do  not  differ 
essentially  from  those  of  the  acute  form  of  the  disease.  They 
run  a  longer  course,  however,  and  very  frequently — in  one-half 
at  least  of  all  cases — they  are  entirely  absent.  They  are  usually 
characterized  at  first  by  the  presence  of  an  offensive  muco-puru- 
lent  discharge,  but  begin,  sometimes,  with  a  swelling  of  the  nose, 
appearing  a  long  time  (two  to  three  months)  after  the  contraction 
of  the  disease ;  in  rare  cases  gangrene  of  the  swollen  root  of  the 
nose  may  ensue.  The  nostrils  are  covered  with  foul  crustaceous 
deposits.  In  the  case  of  the  mucous  membrane  of  the  nose,  the 
disease  takes  on  the  form  of  ulcerative  processes,  which  often 
terminate  in  destruction  of  the  septum  and  vomer. 

Chronic  glanders  is  characterized  by  other  features,  such  as 
inflammatory  affections  of  the  mucous  membrane  of  the  mouthy 
often  joined  with  swelling  of  the  tongue,  salivation,  the  forma- 
tion of  ulcers  upon  the  gums  and  throat,  and  finally  angina. 

The  organs  of  respiration  are  but  partially  involved ;  the 
patients  suffer  from  a  slight  cough  and  hoarseness,  the  sputa 
being  often  bloody.  The  difficulty  in  breathing  is  either  very 
slight,  or  it  increases  with  the  development  of  extensive  lesions 
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in  the  larynx,  and  subsequent  oedema  of  the  glottis,  untfl 
amounts  to  actual  dyspna^a,  a  symptom  that  is  likewise  prodai 
by  extensive  affections  of  the  liingj^. 

In  consequence  of  the  long-continued  suppuration  and  ptt% 
the  patients  become  greatly  debilitated  and  emaciated,  preseoti 
on  the  whole  an  appearance  very  similar  to  thut  seen  in  cl 
tuberculosis  with  hectic  fever. 

The  manifestations  of  the/ever  are  manifold  ;  when  a  series  rf 
abscesses  follow  in  rapid  succession,  the  fever  is  seldom  absew; 
at  other  tones,  feverish  exacerbations  only  occur  in  cases  of  i 
relapse  and  the  fonnation  of  new  eruptions.  Colliqnatire  disr- 
rhoea,  severe  sweats,  combined  with  general  cachexia  and  exHw 
tion,  gcMierally  precede  the  fatal  termination. 

Tlio  chronic  form  of  glanders  is  often  transformed— a^  in  tk 
horse — into  the  acute  (Tardieu)  ;  numerous  fresh  absceSi^^fs  sod- 
denly  appear,  the  fever  becomes  very  high,  the  pulse  small  ani 
ni]rid,  and  death  ensues,  as  in  typhoid  fever,  with  symptoms  of 
decided  coma. 

^Vhen  the  disease  terminates  favorably,  as  not  nnfreqnentlj 
hajipens  in  the  mild  form  of  the  malady,  the  symptoms  abow 
descrilx^d  are  all  much  less  pronounced,  CicatrizatioE  of  tke 
abscesses  then  takes  place,  while  the  cutaneous  vesicles,  boli 
large  and  small,  dry  up.  H  the  nose  has  been  affected,  the  swdl- 
ing  of  that  organ  diminishes,  the  discharge  becomes  less  p^ 
fuse  and  thicker,  the  geneml  condition  is  ameliorated,  the  ferir 
becomes  very  slight,  the  exacerbations  cease,  while  the  ga^trk 
and  resi)iratory  symjitoms  disappear. 

T!ie  patients  rally,  for  the  most  part,  pretty  slowly^  in  many 
instances  never  K^gainiug  complete  health.  An  instance  to 
come  under  my  own  observation  in  which  the  patient  (a  retefi' 
nary  surgeon),  after  an  illness  lasting  eleven  years,  continues  to 
sufft^r  constantly  from  cough  and  obstructed  respii-ation,  result- 
ing chieily  from  a  cicatricial  contraction  of  the  mucous  me^ 
l>rane  of  the  nose  and  larynx,  in  consequence  of  which  he  pitsr 
ents  the  picture  of  decided  cachexia. 

In  other  cases,  after  months  of  severe  illness,  a  pretty  rapM 
improvement  follows,  and  under  favorable  surroundings  tk 
patients  soon  recover  theii-  health.    The  average  duration  of  sol^ 
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a,C5Tite  and  chronic  glanders,  of  which  about  one-half  the  num- 
ber of  cases  terminate  in  recovery,  was  found  to  be  (computing 
firom  about  forty  cases)  four  months,  omitting  in  this  estimate 
e^xtain  quite  exceptional  instances,  in  which  the  illness  lasted 
fr"CDm  one  to  four  and  a  half,  and  even  eleven  years,  and  omit- 
t-JYig  also  those  more  frequent  cases  lasting  from  two  to  three 
iK:i.onths. 


PATHOLOGICAL  ANATOMY. 

The  post-mortem  appearances  bear  in  general  a  close  resem- 
l>i^nce  to  those  of  pyaemia. 

Externally  there  are  found  in  various  parts,  especially  upon 
t*==^^  fingers,  and  in  general  upon  the  extremities  and  the  face,  at 
fl^^=^:»ie  points,  pustules  or  blebs,  at  others,  abscesses  and  ulcers. 

The  cutaneous  pustules,  which  often  present  a  strong  resem- 

l^^^mce  to  those  of  small-pox,  are  found  to  contain,  at  one  time, 

<^^^-«eous-purulent  contents,  at  another  a  sanguineous  fluid.     Be- 

^*-^^3.th  the  larger  blebs,  which  here  and  there  are  seen  to  be  col- 

^^^j)sed,  are  frequently  found  well-defined  sloughs  of  a  dull  gray 

The  numerous  abscesses  of  the  cellular  and  muscular  tissues 
^'t^e  to  be  distinguished  from  ordinary  abscesses  chiefly  by  this 
L  circumstance,  that  their  contents  are  often  tinged  with  blood, 
^  ^d  have  a  more  viscous  consistence,  while  the  connective  tissue 
^  ^r  the  muscular  substance  at  these  points  is  softened.  Here  and 
B  there  are  found  subfascial  abscesses,  and  the  surrounding  mus- 
H  cular  layers  are  pale,  discolored  and  readily  torn. 
W  In  more  diifused  localizations  of  glanders  there  are  found  the 

i  alterations  peculiar  to  erysipelatous  and  phlegmonous  processes, 

either  a  simple  swelling  and  CBdema  of  certain  parts,  beneath 
which  are  situated  small  nodules,  varying  in  size  and  filled  with 
reddish  pus,  or  in  the  same  diffused  forms  there  may  be  seen 
purulent  infiltrations  of  the  skin  and  the  cellular  tissue,  especi- 
ally ux)on  the  forehead  and  eyelids,  and  in  the  vicinity  of  the 
joints. 

Upon  the  whole,  there  is  manifested  in  glanders,  as  seen  in 
the  human  subject,  a  relatively  slight  tendency  to  the  develop- 
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ment  of  tumors,  as  has  been   remarked    by  Virchow  (Gesch 
wulstlehre  II.  p.  552),  although  even  the  cutaneous  pustules 
formed  from  tubercles  in  the  substance  of  the  ciUis  vera. 

The  contiguous  parts  become  involved  in  the  diseased  pro — 
cess  ;  for  instance,  if  the  disease  is  situated  upon  the  head,  th 
bones  of  the  skull  and  face,  and  more  frequently  the  frontal 
bone,  are  affected,  becoming  often  necrosed  ;  while  even  upon  th 
inner  surface  of  the  skull,  between  the  bone  and  the  dura  maier, . 
purulent  collections  may  be  formed  {pachymeningitis  externa). 
In  other  cases  tubercles  may  appear  in  the  periosteum  of  the 
skull,  in  the  dura  mater,  and  even  in  the  plexus  choroidts. 
Virchow  is  therefore  justified  in  speaking  of  an  osteomyelitis 
malleosa. 

In  the  nose,  alterations  are  found  in  the  human  subject  quite 
similar  to  those  seen  in  the  horse,  although  in  many  instances 
indeed  no  discharge  has  been  observed  during  life.  The  small 
papules  are  of  a  yellowish  color,  and  are  seated  upon  the  mucous 
membrane,  the  appearance  of  which  is  changed  by  the  catarrhal 
and  inflammatory  processes.  At  the  same  time  ulcers  are  formed, 
which,  when  the  disease  is  prolonged,  may  attain  a  considerable 
size,  presenting,  for  the  most  part,  an  irregular  outline.  The 
cartilage  becomes  exposed  and  necrosed,  after  the  malady  has 
lasted  a  certain  length  of  time,  and  the  same  changes  take  place 
in  the  adjacent  bones,  so  that  we  may  find  the  septum,  the  vomer, 
and  tlie  palate  bone  disorganized,  precisely  as  in  the  case  of 
the  horse.  The  neighboring  submaxillary  glands  are  generally 
enlarged  and  swollen. 

In  the  frontal  sinuses  ^  the  pharynx  and  larynx,  and  in  the 
trachea,  are  likewise  frequently  found  papules  and  ulcerations, 
which  lesions  are  found  also — though  in  rare  instances — even  in 
the  bronchi.  Tlie  growths  and  ulcers  in  the  larynx  may  lead 
to  oedema  of  the  glottis.' 

Tlie  lungs  may  be  either  entirely  free  from  disease  or  they 
may  be  the  seat  of  tubercles,  nodules,  and  specific  inflammatory 
processes.     Externally  there  are  often  seen  subpleural  ecchymo- 

'  According  to  Hauff  (loo.  cit.)  the  larynx  ^as  diseased  in  eleyen  oat  of  thiity-fire 
cases ;  that  is,  in  31  per  cent. 
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J ;  at  otber  tiines  small  tubercles  ai'e  found  upon  the  pleura  ; 
iB  frequently  the  pulmonary  abscesses  are  accompanied  by 
euritis  upon  one  or  both  sides. 

When  the  lung  is  the  seat  of  localized  processes,  there  are 
Hind  in  the  substance  of  that  organ  nuuierous  tubercles,  vary- 
ig  ill  size  from  a  millet-seed  to  a  pea,  of  a  firm  texture,  and  of 
gray,  yellowish,  or  reddish  color  ;  or,  at  other  times,  nodules 
re  seen  of  the  size  of  a  pea,  of  n  gray,  whitish  appearance,  and 
f  a  iirm,  lardaceous  consistence.  In  other  cases  an  entirely 
iffenmt  appearance  is  presented,  one  or  two  infarctions  of  the 
he  nf  a  bean  being  developed  in  one  lobe,  distinctly  ckcum- 
cributl,  and  of  a  dark-red  color,  in  and  around  wliich  lie  small 
ksffsses, 

la  the  more  diffused  forms  of  these  specific  affections  of  tJie 
Ugh\  which,  as  in  the  analogous  changes  found  in  the  lungs 
1  glaudered  horses,  may  be  properly  termed  the  pneiimania  of 
landers  {pneummiia  mall€Osa\  the  nodules  are  larger,  fr»rniing 
K>late(l  hepatizations  and  abscesses.  Tlie  lobuhir  nodulr^s  and 
bscesses  may  be  either  confined  to  one  lobe,  or  they  may  be 
Mattered  throughout  the  entire  lung.  It  frequently  happens 
Aat  large  sections  of  the  lungs  are  found  to  be  in  a  condition  of 
f^y  hepatization  and  purulent  infiltmtion,  while  the  other 
ortioos  are  in  a  state  of  collateral  hyper^eniia. 

Of  the  remaining  tissues  of  the  body,  the  muscles  form 
Qqnestionably  the  most  frequent  seat  of  specific  changes, 
ceording  to  Kiittner  (loc.  cit,  p.  572),  the  specific  nod u lea  are 
iOstly  situated  in  tlie  biceps,  the  flexors  of  the  forearm,  the  ree- 
ls, and  the  pectoralis^  and  finally  at  the  point  of  insertion  of 
le  deltoid. 

The  cartilages  and  hones  are  often  involved  st^condarily  in 
^^  dt«itructive  action  of  the  adjacent  specific  affections,  the 
't^rs  and  abscesses.  In  rarer  instances,  the  bones  and  })erios- 
^tn  are  the  primary  seat  of  the  specific  grow^ths  and  infiamma- 
^'  processes. 

Ill  the  otJier  internal  organs  numerous  ecchymoses  are  often 
'iind  in  acute  glandei*s.  Furthermore,  a  stomatitis  is  sometimes 
^served  at  the  autopsy,  due  to  ap  extension  of  th*^  disease  from 
16  carities  of  tlie  nose  and  throat ;  and  upon  the  mucous  mem- 


taiBe  of  the  piaiyiLx,  eechjmoe^s,  redneas, 

mmA  fcml  vleets  are  mlao  found.    Oc^&tioii&  u«  cRem 

the  Tetant  of  the  palale.    la  scNiie  cases  a  cioopOBa 

k  fomid  upon  the  mncons  membrane  of  the  moath  aad 

The  macoos  lining  of  the  ataaach  is  often  the  seal  of 

laige  ecehjmoQea,  while  in  exceptional  cases  specific  i^ipnli 

dtaped  fovmatioiis  are  foimd  in  the  sobetanee  of  this  tissimiji 

The  Mer&uM  membnuiea  are  iiete  and  theje  affected  with  pmi 
lent  inflammation^  especially  the  lining  m^nbranes  of  they 
The  joints  of  the  knee,  hip,  and  hand  ub  said  to  be 
liable  to  be  implicated  in  this  process* 

The  spleen  is  generally  enlarged,  filled  with  blood, 
and  liquefied,  and  of  a  grayish-red,  or  dark  color.     Wcto^ 
shaped  abscesses  (possibly  of  a  pysBmic  character  J)  are  in  sow 
Instances  observed- 

The  lirer  is  usually  greatly  enlarged,  often  showing  agiffi  i 
fatty  degeneration.  In  one  case '  there  was  obserred,  in  idS- 
tion  to  the  specific  hepatitis  of  glanders,  gangrenous  and  nk* 
atire  infiammation  of  the  gall-duct& 

In  the  nerraus  system  there  are  fonnd,  in  addition  to  thenw 
instances  of  inflammation  of  the  membranes  of  the  brain.  scU- 
tered  abscesses  in  the  brain  substance,  and  also  a  form  of  ^ 
fused  mi/elitis  muUeosUj  attributable  to  infiltration.' 

Anioog  the  less  fretiuent  concomitants  of  the  disease  tnayl* 
also  mentifiniMl  specific*  tubercles  and  abscesses  of  the  gW 
penis^  testicles  (sareoeele  TnaUeosa^  Virchow),  and  kidj^ 
specific  papules  of  the  choroid  coat  of  the  eye,  and  furthermore^ 
inflammtition  of  the  parotid  glamL 

Tilt*  hjmpJiatie  fflands,  in  cases  of  glanders    in  man,  ^ 
aflFected  far  less  frequently,  and  also  to  a  much  smaller  extefll  J 
than  is  the  case  with  horses.  ^ 


*  For  the  knowledge  of  this  fact,  and  an  insjiection  of  his  ezoeUent  mi 
preparations,  I  am  indebted  to  the  politeness  of  Prof,  TTyAS. 

»  Stmm^rbrodt,  Virchow^a  Arcbiv,  B.  3],  p.  463,  1864. 
3  CmtpUtnd,  Med.  Tiniea  and  Ga2.,  1872,  p,  373. 

*  Here  and  throu|^hout  the  article  in  the  senB^  of  pceuUar  t4)  ffhnden.' 
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I  It  is  to  be  remarked  in  conclusion,  that  in  cases  of  glan- 
as  seen  in  the  human  sul>ject,  the  entire  process  preaeMts  a 
Yong  resemNunee  to  certain  forms  of  pywmia^  and  under  cer- 
aiu  cireumstances  may  be  confounded  with  that  affection  ;  and 
urthennore,  it  shonld  be  carefuUy  borne  in  mind  that  metas- 
atic  pyaemia  may  be  superadded,  as  a  final  eyniptom,  to  pre- 
noualy  existing  glanders ;  thus  tending  to  render  the  anatomical 
diagnof^ia  difficult. 

A  microscopic  examination  of  the  morbid  products  of  glan- 
ri^B  gires  a  result  very  similar  to  that  found  in  the  horse.  In 
addition  to  the  tubercular  eruption,  there  are  diffused  infiltra^ 
Jfions  aud  specific  inilammationsj  all  of  which  manifest  a  very 
at  tendency  to  disintegration  and  the  formation  of  abscesses. 
Ily  o^vii  investigations  and  experience,  with  respect  to  the  organs 
DEected  with  glanders  in  the  human  subject,  enable  me  not  only 
>  accede  to,  but  to  put  even  in  a  more  emphatic  fomi  the  state- 
Qt  of  Virchow,  that  in  the  human  subject  the  tendency  to 
lie  fomiation  of  tumors  is  by  no  means  one  of  the  essential 
atures  of  the  malady.  Out  of  a  large  collection  of  prepar- 
I  was  hardly  able  to  find  one  well-developed  tubercle, 
ereas  in  the  horse  such  formations  can  be  detected  without 
Bculty, 

Iq  microscopic  sections  it  will  be  seen  (O.  Wyss)  that  the 
iulea  of  the  skin  are  formed  by  a  deposit  of  numerous  round 
of  the  character  of  pus  corpuscles,  in  the  upper  portion  of 
fte  corium,  beneath  the  papillary  layer.  In  a  more  advanced 
s^age  the  papillae  are  filled  with  pus  cells,  and  become  gradu- 
*%  disorganized  ;  thus  arises  bimeatli  the  epideiTuis  a  small 
ftbscess^  which  may  extend  into  the  deep  tissues.  When  large 
pustules  have  formed,  their  contents  will  be  found  to  consist  of 
ptis  corpuscles,  while  the  surrounding  tissue  of  the  cutis  a]>pear3 
to  be  infiltrated  with  cellular  elements,  or  rendered  cloudy  by  a 
^  posit  of  fat  globules. 

Wyss  found  analogous  changes  in  the  mucous  membrane  of 
the  nose,  only  more  extensive  in  character.  There  are  also  seen 
^  the  subcutaneous  tissue,  as  in  the  mucous  membrane,  larger 
^^seous  tubercles  (from  two  to  four  millimetres  in  diameter), 
^t^mposed  of  small  granules  and  granular  detritus. 
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Diagnosis. 

The  diagnosis  of  glanders  in  the  human  subject  is  often  diffi- 
cult, especially  in  the  early  stage  of  the  disease  and  where  the 
previous  history  of  the  patient  is  incomplete.     This  is  to  bes^ 
attributed  to  the  comparatively  rare  occurrence  of  the  disease^  ^ 
for,  even  at  the  larger  cliniques,  years  elapse  without  a  cas^^s 
being  observed.    The  autopsy  often  gives  the  first  clue  to  th^^^e 
character  of  the  disease,  as  Virchow  *  illustrates  in  the  report  oKi  ^i 
a  case,  in  this  respect    instructive  (observed   at  Wurzburg),  i"  "■    '^ 
which  the  post-mortem  examination  of  a  patient,  who  had  beenzKr^B 
under  treatment  for  over  six  months,  on  account  of  ulcers  of^t^ 
the  extremities,  led  to  the  discovery  of  a  regular  epizootic  pre— ^^^^ 
vailing  among  the  tow-horses  of  the  rivers  Main  and  Saale. 

While  in  cases  of  infection  by  the  fixed  contagium,  in  the^-^rne 
early  stage  at  least,  the  symptoms  may  possibly  be  confounded^^-^ 
with  those  produced  by  inoculations  with  morbid  matter  or^i-^^^^^ 
cadaveric  poisoning,  in  infection  by  the  volatile  contagium  the^^-^® 
disease  at  the  outset  is  hardly  to  be  recognized.  When  the^^-^® 
local  plienomena,  however,  once  appQar, — the  cutaneous  exan — -^^" 
thema  in  the  form  of  pustules,  blebs,  abscesses,  erysipelatous  and-t^ 
phlegmonous  processes — accompanied  by  rheumatic  pains,  nasal  i-*l 

affections,  and  other  constitutional  symptoms,  the  diagnosis  pre — ■ 

sents  no  longer  any  difficulties. 

It  is  always  of  great  importance  to  ascertain  the  occupation 
of  the  patient^  and  in  cases  of  individuals  who  have  much  to  do 
with  horses,  suspicions  as  to  the  existence  of  glanders  can  be 
readily  confirmed  or  dispelled  by  elucidating  the  other  circum- 
stances under  which  the  illness  was  contracted. 

If  the  pain  in  the  muscles  and  extremities  is  prominent  and 
severe,  glanders  may  always  be  confounded  with  rheu/matism  in 
its  various  forms,  or  if  a  high  fever  prevail,  and  the  sensorium 
become  decidedly  involved,  it  may  be  mistaken  for  typlwid 
fever ;  in  both  cases,  however,  a  careful  observation  and  exami- 
nation will  soon  enable  the  physician  to  form  a  correct  opinion. 

Finally,  glanders  may  be  confounded  with  pycemia^  when 
the  fever  is  accompanied  by  chills,  cutaneous  abscesses,  and  a 

»  Die  krankhaften  Geschwulste,  IE.,  p.  553,  1864. 
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high  fever.    But  inasmuch  as  chills  are  an  exceptional  phenome- 
non in  glanders,  there  is  small  danger  of  a  wrong  diagnosis  being 
made  in  consequence  of  this  symptom.    Practically,  however,  all 
this  is  of  no  great  significance,  as  has  been  forcibly  remarked  by 
Virchow   in  enumerating  other  sources  of  error  (infection  by 
cadaveric  poison  and  other  putrid  substances).    It  is  likewise 
possible  to  confound  glanders  with  malignant  pustule,  but  the 
cutaneous  pustules  and  tubercles  differ  entirely  from  the  carbun- 
cles of  the  latter  disorder. 

In  cases  running  a  chronic  course,  with  moderate  ulcerations 
of  the  nose  and  larynx,  glanders  may  acquire  a  very  strong 
x-esemblance  to  certain  forms  of  syphilis,  or,  if  the  larynx  and 
Xungs  form  the  principal  seat  of  the  eruption,  to  tuberculosis. 

As  in  horses,  so  also  in  the  human  subject,  and  especially  in 
Cihronic  cases,  the  inoculation  of  animals  might  be  resorted  to  as 
^n  aid  to  diagnosis,  for  which  purpose  goats  and  rabbits  are  pre- 
eminently appropriate. 

Auto-inoculation  was  undertaken  in  one  case  by  Poland/ 
"Who  produced  pustules  with  inflamed  areolae  by  implanting  the 
X)urulent  secretion  of  a  locally  diseased  part  in  the  skin  of  the 
^ame  individual. 

Prognosis, 

Concerning  the  curability  of  glanders  in  the  human  subject, 
xecent  authors  (Virchow  and  Koranyi)  appear  to  agree  that  the 
prognosis  is  exceedingly  unfavorable.    Although  Virchow'*  re- 
ports some  cases  of  cure,  Koranyi  goes  so  far  as  to  affinii  that  no 
case  of  recovery  from  either  acute  or  chronic  glanders  has  ever 
been  authenticated ;  while  to  farcy,  making  allowance  for  diag- 
nostic errors,  he  accords  a  comparatively  favorable  diagnosis. 

Apart  from  the  fact  that  glanders  and  farcy,  as  we  have 
already  endeavored  to  show,  are,  both  in  the  human  subject  and 
in  the  horse,  perfectly  identical  processes,  the  distinction  be- 
tween them  being  of  a  traditional  nature,  and  not  based  upon 
any  observed  phenomena,  it  is  also  to  be  observed  that  the  essen- 

>  Med.  Times  and  Gaz.,  1869,  p.  297. 
*  Zoonosen,  p.  418,  1854. 
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tial  features  of  both  processes  are  perfectly  similar.  The 
that  can  be  admitted  is,  tliat  the  so-caUed  farcy  in  its  initiaioij 
stages  may  be  more  easily  affected  by  therapeutical  agents,  and 
upon  this  account  may  make  a  more  favorable  show  as  regards 
the  comparative  rate  of  mortality. 

According  to  the  results  of  my  own  tabulated  statistics^ 
should  be  inclined  to  assign  an  absolutely  u  nf a  ^arable  prognoHi 
to  acute  glanders  only  ;  the  subacute  and  chronie  fcfrms  fienDit- 
ting  a  relatively /avarable  canton  as  to  the  termination. 

In  38  cases  of  acute  glanders,  recovery  ensued  in  1  inBtance. 
*'    7        ''       subacute    '*  *'  '*  2  instances. 

**  34       ''       chronic      '*  *'  ''        17       '' 

From  this  it  will  be  seen  that  recovery  took  place  in  chmk 
glandei^  in  50  per  cent.  In  this  connection,  it  should  be 
remarked  that  in  the  34  cases  designated  above  as  chronic  gli- 
ders, are  included  not  only  cases  of  farcy,  but  also  the  most  pro- 
nounced forms  of  glanders.' 

Out  of  a  total  of  120  cases  of  glanders  (includrng  the  aboTe  79,  differently  d* 
sificd  accordin|T  to  their  duration),  that  I  have  succeeded  in  finding,  there  wm  8 
recoveries,  equivalent  to  23  per  cent 

Hauff  (loc.  cit.),  out  of  70  cases  collected  by  him,  T^as  able  to  report  but  8  ^ 
covenes,  equivalent  to  11.4  per  cent  According  to  Kiittner,  cases  of  infectiuafitw 
a  fixed  contagiuni  have  a  decidedly  more  favorable  chance  of  recovery  thaa  wdiM 
are  induced  by  the  volatile  poison. 

In  view  of  the  above  figures,  we  are  able  to  pronounce  tk 
prognosis  in  acute  glanders  as  unconditionally  unfavorable,  tkf 
i*esult  biing  almost  invariably  fatal,  whereas,  since  in  the  snl»* 
acute  and  chronic  varieties  of  the  malady,  one-lmlf  of  all  (^ 
terminate  in  recovery,  the  prognosis  is  far  more  favorable. 

Wlien  the  disease  has  continutxl  for  some  time  the  prosp^t 
for  recovery  becomes  decidedly  favorable,  and  this  point,  in  * 

'  The  favorable  character  of  these  fibres  may  possibly  he  explained  in  th»  *«?' 
thftt  in  addition  to  the  material  found  in  Htrictly  medical  literature,  I  succeeded  ia^ 
lectin^  from  the  veterinary  medical  joumala  a  seriea  of  cases  which  will  bear 
critical  L'xaiii illation^  but  which,  coming  under  the  head  of  mildar  and  lesiixil 
cases,  are  seldom  reported  by  Burgeon«» 
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herapeutic  point  of  view,  cannot  be  overestimated  in  impor- 

TreatmenL 

The  inefficiency  of  all  therapeutic  agents  in  the  treatment 
of  glanders  in  the  human  subject  Tenders  prophpluetic  measwres 
of  great  importance. 

The  most  efficacious  of  these  measures  consists  in  stamp- 
ing outy  as  far  as  possible^  both  glanders  and  farcy  in  horses^ 
a  procedure  to  which,  from  considerations  of  economy,  the 
att^Btion  of  state  governments  has  for  a  long  time  been  care- 
fully directed. 

Thus,  efficient  sanitary  regulations,  carried  out  by  j>olice 
authorities,  the  destruction  of  glandered  animals,  as  well  as  of 
animals  suspected  of  being  thus  diseased,  are  the  principal  re- 
sources at  our  command. 

Experience  has  taught  us  tiiat,  m  coiintrit^  provided  with  a  tlioroughly  driUed 
^Ofpa  of  veterinary  inspectors^  tlie  number  of  glaadcrcd  horses  falls  to  tlie  nitni- 
laum.  In  tlie  Frencli  army,^  so  long  as  the  contagiousness  was  denied,  and  attempts 
tt  treatment  undertaken,  the  loss  in  animals  by  this  disease  amounted  to  about  four 
per  cent,  but  when  more  correct  views  were  entertjilned,  it  snnk  to  two  per  cent* 
Id  Bavaria,  where  the  total  numl>er  of  horses  is  estimated  at  about  400, OOO,  the 
wmuftl  munber  of  cases  of  glanders,  taking  the  average  of  nine  years,  is  one  hundred 
iftd  seventy-five,  equivalent  to  0.04  per  cent. ;  in  Saxony,  e^stimating  the  average  of 
ten  yt^rs,  0.1  per  cent.  ;  in  Prussia,  0.07  ^ler  cent,  of  the  entire  number  of  honieji. 
Altbrjugh  absolute  immunity  from  glanders  k  for  the  present  sctireely  within  the 
^>«nidi  of  poagibilityi  we  may,  nevertheless,  with  the  aid  of  properly  (iuabfied  saiii' 
^officials  and  stringent  regulations,  reduce  very  materitdly  the  nujulir'r  of  eiises, 
,   iodattlie  same  time  render  decidedly  less  tht-  dantrer  with  which  mau  ia  threatened. 

I 

■     AH  persona,  who  from  the  natui'e  of  their  occcopations  are 

■brought  frequently  in  contact  with  hoi'ses,  especially  hosth^rs» 

p^liiers,  and  the  like,  shonld  ht*  madr  thorouglily  acquainted 

^''rith  the  contagious  properties  of  glanders.     InstriK-tirni  slic^uld 

especially  given  as  to  the  precautions  to  be  taken  whilst  hav- 

todo  with  glandered  horses,  or  those  suspected  of  being  dis- 

d.    Careful  cleansing  and  disinfection  are   to  be  enjoined 


1  Oompare  previoiis  statements. 

VOL.  in.-u 
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after  post-motteui  exuninationss  ^s  well  as  at  thekiDi^i 
daugbtermg  of  suspected  horses* 

From  my  own  experience,  I  can  add,  in  confirmation  oil 
statement  of  Virchow,  that  by  the  most  thorough  cleamine* 
terization^  and  dismfection  of  small  wounds  and  e^c* 
that  have  been  inoculated  with  the  poison  of  glanders, 
ger  of  a  transference  <:»f  the  disease  to  man,  who,  un  ik 
manifests  but  a  slight  affinity  for  the  poison,  is  not  veiy  gretf. 

A  sjstematic  inspecticm  win  readily  suilSoG  to  preTent  tbe  talc  d  tk  i 
glAndcred  horses,  and  tlie  consequent  risk  of  infectioa  incurred  by  ihose  c 
to  handle  or  prepare  snch  meat.     Notwithstanding  the  experimcntfi  of  D 
viously  referred  to,  I  deem  it  essential  that  there  should  be  a  strict  suy 
6laughti?r- houses,  and  particularly  for  the  reason  that  attcmpta  are  ofla  atlr^ 
conceal  the  existence  of  the  disease. 

In  the  treatment  of  glanders  in  man,  if  an  early  < 

can  hv  made,  and  the  point  of  entrance  of  the  virus  can  be  i 
covered,  the  e/ierf/etic  local  {lestruetion  of  the  rlrus  is  first* 
indicated,  either  by  excision  or  cauterization  witli  eoncecti 
nitric  acid,  carbolic  acid,  fresh  chlorine  water,  or  other  caa 
Abscessrs  juul  tumors  shoukl  be  laid  open  as  soon  as  pis^iH^ll 
fra^  incisiuus,  and  local  antiseptic  treatment  (LUJiH^tiL>n5  <^f  1 
nuinganate  of  potash,  or  carbolic  acid  in  solution,  and  app 
tionsof  carbolic  oil  in  the  proportion  of  one  part  toteii)sliOJ 
also  be  resorted  to  with  the  view  of  stimulating  the  tealiiigl 
cess. 

The  ex:pcrimcnts  of  Gerlach  demoastrated  that  carbolic  acid,  ns  well  9 ' 
chlorine  wuter,  hi4S  a  decidedly  deslnjctiTC  effect  upon  the  virus  of  gUadoi 

In  eaiens'lf^c  phleffmouous  and  erysipelntou^  proceuei,* 
cations  of  ice,  leeches,  and  the  internal  use  of  laxative  \ 
have  l)i'i'U  at  various  times  employed  with  success. 

In  tdeerations  of  the  nose,  injections  of  cK*os(:»te  wai 
carbolic  acid  have  been  often  successful ;  so  likewise  i\^ 
treatment  with  tmcture  of  iodine  or  nitrate  of  silver. 

Of  tlie  numerous  agents  administered  at  various  times 
nallii  with  favm-alile  results— bichlorate  of  iron,  iodide  oi 
plmr,  iadide  of  put  ash.    Fowler  s  solution,  arsenic  with 
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vomica,  merctuy,  iodide  of  potash,  and  carbolic  acid — ^the  last 
two  sliould  be  made  the  subject  of  further  investigation. 

Of  the  greatest  importance  is  the  general  regime^  which 
should  be  of  a  tonic,  stimulating  character.  In  this  connection 
may  be  mentioned  quininei  in  large  doses,  alcoholic  stimulants, 
especially  wine  or  strong  beer,  nutritious  diet,  which  should  con- 
sist chiefly  of  broth  and  animal  food. 

The  acids,  which  are  frequently  administered ;  furthermore, 
the  bitter  agents,  discutients,  and  purgatives  aflEord  Uttle  or  no 
assistance. 

In  case  of  decided  collapse,  sinapisms  and  ethereal  irri- 
tants are  indicated,  and  have  frequently  produced  favorable 
results. 


ier  Tliiisii  tBid  dai  1 
binaa.  etc— 'J*«iifM 
Tfemcb^SL  tcod  d^r  * 

■me.  VircboWf  Ai 

Compc  rend-  de  TA 
Der  Miizbr&ad  der 
1847*  p.  )i^7.^aml 
T^,   ld«51>.  p-  41.— 
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k.  RegiomontiT  1824. — Hoffmann,  J.  ^.^  Der  Milzbrand  und  der  conta- 
Karbuukel  des  Mensclien.  Stuttgart,  1837. — BaurgeoiSt  Traits  pratique  de 
istule  nmligiie  et  de  Toidiiaie  malin,  on  des  deux  foriaes  du  charbon 
oe  chcz  riiommc.  Paris^  1861. — Maeuine^  llechurches  aiir  la  uatiire  et  la 
ittition  aiiatomique  de  la  pustule  lualigne.  Ct>inpt.  rend,,  T.  LX.,  p. 
,  1865. — Giiipffny  J.  J.,  De  la  nialadie  charbonneuBe  de  Vhomme,  cause, 
5t&,  diagnostic,  traitement.  Paris,  1807. — Buhl,  Mycoais  inteatinaljij. 
ralbl.  f.  d-  mod.  Wissenacb*  1868,  No.  1,  und  Zeitachrift  f.  Bialogie, 
^,  p.  128,  1870. —  WeiUy  ^.,  Beolmchtujigeii  nber  den  Milzbrsnd  bei 
icheiL  Bayer,  flrztl.  Intelligenzblatt,  Ko,  25,  1869.— Siorw,  j^.,  Malig- 
Vesicie.  Boston  Med.  and  Burg.  Joum.,  Feb.  11,  IHfi^.^-Neydifig.  J.,  Bei- 
J  2MT  path.  Anat  der  Pustula  maligna  bcim  Meneclieu.  Vierteljalirschrift 
Brichtl.  u.  tiff.  Med.,  p.  241,  ISm.^Waldeyer,  VLrchow's  Arcbiv  f.  path. 
L,  B.  in,,  p.  541,  187L — MuJich,  G.^  Mycosis  mtestinaliB  und  Milzbrand. 
ralblatt  f.  d.  med.,  Wim,  1871,  p,  Sm.—  WassemofffI,  Allg.  Wien.  med.  Zrit- 
.  Nos,  1  a  3,  1871  ;  ibid.,  No.  19  u.  21,  1871  :  ibid,  No.  3,  iS72.^Wafj7tfT, 
Sin  Fall  von  tOdtlicher  Pilzkrankbeit — Mjco^is  intestinalis,  Leipzig,  1872 ; 
Bame,  Die  lutestinahnykose  und  ihre  Bezlehung  zum  Mil/lmind.  Arcliiv 
Heilkuridc,  B,  XV.,  p.  1,  1874, — NiroiaL  Erfalmingen  und  Notizen  fiiwr 
zbmnderkrankungen  bcini  Menschen  und  Tliier.  Darmstadt  und  Leipzig, 
^.--Leube  und  Mtdkr,  TF.,  Drei  Fllle  von  Mycosis  intestinal  in  und  deren 
lammenhang  mit  lOlzbrand,  Deutscbes  Arcbiv  f.  klin.  Medicin,  B.  XIL, 
117, 1874 
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History/, 

roKG  all  the  contagions  maladies  affecting  animals,  anthrax 
een  the  longest  known,  Bince  in  the  earliest  records  of  all 
ical  knowledge  (Exodus  IX.)  we  possess  desiTiptions  of 
;ating  diseases  of  animals,  which  in  u!l  ]ii'obalnlity  relatt^  to 
ies  of  the  same  type  as  anthrax.  Acrording  to  the  thor- 
nvestigations  of  Heusinger,  tli(*  Gifek  and  Roman  veteiin- 
describe  anthrax  of  the  domestic  animals  nnder  tlie  titles 
Sacer  ignis^  Gutta  roheay  GHtfa  renal/s,  Pvsfula.  'T]\e 
t  Greek  physicians  also  designatt^d  maligmiiit  pustole  as 
zar,  the  Romans  called  it  varhmicvhfs,  while  the  Arabians 
3ed  anthrax,  as  affecting  mankind,  in  a  still  more  precise 
etaih^d  manner,  as  Atshac^  al  Humrah,  or  Persian  fire. 
the  authors  of  the  middk^  ages — from  tlie  fourteenth  to  the 
enth  centuiy^ — had  concealed  the  vnri<>us  forms  of  unthiux 
Ferent  diseases  under  numerous   naiin^s.  it   iirst   bet^ame 
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known,  toward  the  end  of  the  last  century,  that  these  manifold 
diseases  were,  in  reality,  only  different  forms  of  the  same  disease. 
The  most  notable  seiTices  in  this  direction  were  rendered  by 
Chabert '  (1780),  who,  in  his  monograph,  proved  the  similarity  of 
the  maladies,  which  until  then  had  been  considered  as  totally 
distinct.  Even  to-day — after  nearly  one  hundred  years— the 
classification  and  nomenclature  adt^pted  by  Chabert  is  adhered 
to  in  all  essential  particulars,  not  only  in  France  but  also  in 
other  countries. 

Although  the  contagiousness  of  anthrax  was  proved  by  the 
numerous  observations    of    the    eighteenth   century  (Audouin 
de  Chaignebrun,  Foumier,  Bertin,  Brugnone,  Montfils,  Glaser, 
Thomassin,  Enaux,  Chaussier,  etc.),  Kausch,  in  the  beginning  of 
this  century,  maintained  its  non-contagiousness  in  cattle.    He 
endeavors  to  locate  the  essence  of  anthrax — which  in  every  other 
respect,  especially  as  to  its  pathological  anatomy,  he  depicts  in 
an  admirable  manner — in  a  paralysis  of  the  pneumogastrics, 
granting,  however,  the  infection  of  men  and  animals  by  means 
of  blood,  flesh,  etc. 

Next  in  order,  valuable  contributions  towards  the  elucidation 
of  this  formidable  scourge  were  furnished  (more  especially)  by 
Larrey  (1811),  Remer  (1814),  Laubender  (1815),  Greve  (1818),  Gas- 
pardin  (1820),  Glanstrom  (1824),  J.  F.  Hoffmann  (1827-30),  Car- 
ganico  (1885),  C.  G.   Hildebrandt  (1841),  Delafond  (1843),  who 
made  anthrax  of  sheep  {maladie  de  sang)  the  particular  subJK't 
of  his  studies,  located  the  especial  seat  of  anthi*ax  in  the  rennet 
stomach  and  in  the  intestines,  and  described  it  as  being  by  nature 
an  acute  enteritis  associated  among  other  things  with  bl(X)d 
changes.     Thus  Delafond  denies  the  contagiousness  of  antlunx, 
and  finds  the  chief  causes  in  an  over-nourishment  of  the  animal 
and  in  the  chemical  conditions  of  the  soil.     On  the  other  hand, 
Gerlach  (1845),    in    his  exhaustive  work  on  the  sheep-plague 
{BlutsetLche  der  Schafe\  proved  the  identity  of  the  latter  with 
anthrax,  established  its  contagiousness  experimentally,  and  con- 


'  Ph.  CJutbert,  Description  et  tndtement  du  Charbon.  Paris,  1780.  It  mayba 
inferred  how  great  a  general  interest  in  anthrax  existed  even  at  that  time,  from  tha 
fact  that  this  work  passed  through  not  less  than  seven  editions  in  the  oouzse  of  seTW 
years,  and  was  moreover  translated  into  Spanish  and  Italian. 
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eluded  that  the  contagious  principle  was  volatile  and  of  great 
tenacity.  The  immediate  cause  or  the  essence  of  the  plague  (he 
believes)  consists  primarily  in  a  poisoning  of  the  blood,  which 
(poison)  in  idiopathic  cases  is  derived  fi*om  the  intestine,  but  in 
causes  due  to  inoculation  makes  its  entry  into  the  blood  tlu-ough 
dLfferent  channels. 

Heusinger  in  his  classical  work  (1850)  sets  forth  the  results  of 
Ms  investigations — historical  and  geographical,  as  well  as  patho- 
log-ical — in  declaring  anthrax  to  be  a  malarial  neurosis  ;  the 
ma-larial  poison  primarily  attacking  the  ganglionic  nervous  sys- 
tem.   As  a  first  result  the  vessels  of  the  spleen  become  paralyzed, 
aacl  the  spleen  perishes — ^hence  the  name  Milzbrand  (inflam- 
iiia.tory  death  of  the  spleen),  which  should  not  be  discarded ; 
then  follow  similar  vascular  paralyses,  local  points  of  stasis, 
extravasations  of  blood  and  local  points  of  death  {Brand)  in  the 
different  organs.    In  anthrax  a  contagious  principle  is  developed, 
^Wch  assists  largely  in  the  extension  of  the  malady,  and  exer- 
cises the  same  power  as  the  morbid  influence  first  originating  the 
disease.      The  poison  is  conveyed  away  from  the  areas  of  local 
disease  by  the  lymph,  and  especially  by  the  blood-vessels.     The 
seemingly  different  forms  of  the  malady,  as  found  upon  animals 
and  men,  are  essentially  identical.     Anthrax  is  primarily  devel- 
oped only  in  herbaceous  animals,  mammals,  solipeds,  ruminants, 
swine.      All  animals  are,   however,   susceptible  of  contagion. 
These  are  Heusinger' s  views. 

In  relation  to  the  malarial  nature  of  anthrax,  Virchow  (1855) 
is  in  accord  with  Heusinger.  He  dwells  upon  the  septic  charac- 
ter of  the  disease,  and  is  inclined  to  consider  a  specific  ferment 
the  cause  of  anthrax. 

During  the  same  year  (1855)  Pollender  made  known  his  dis- 
coveries, which  instituted  a  new  epoch  in  the  study  of  anthrax. 
Pollender  found — as  early  indeed  as  1849— in  the  blood  of  cattle 
suffering  from  anthrax  a  countless  mass  of  fine  rod-liJce  bodies^ 
which,  in  figure  and  appearance,  resembled  vibriones,  and  in 
their  microchemical  behavior  were  seemingly  of  a  vegetable 
nature.  Independently  of  Pollender,  Brauell  (1857)  found  the 
tsame  little  bodies  in  the  blood  of  men,  horses,  and  sliec^])  which 
had  died  of  anthrax.     Brauell  found  that  these  bodies,  which  he 
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exactness  of  which  are  still  recognized — all  sorts  of  structures 
(blood-crystals,  the  bacteria  of  decomposition,  little  rolls  of  blood 
corpuscles)  were  looked  upon  and  described  as  the  anthrax  cor- 
puscle {Stubchen).     There  can  be  no  doubt  that  this  confusion 
was  greatly  due   to  the  exceeding  smallness  of   the  rod-like 
fcodies,  the  presence  of  other  very  similar  structures  in  the  blood, 
a.iid  a  lack  of  unanimity  as  to  what  really  was,  and  what  was  not, 
axithrax. 

The  study  of  anthrax  and  of  the  rod-like  bodies  was  brought 
into  especial  prominence  in  France  as  the  question  of  the  day, 
a.z:i.ci  was  materially  furthered  by  Davaine,  who  rendered  impor- 
to-x:it  services  in  this  direction. 

Davaine  found  in  every  case  of  anthrax  that  hacteridia  were 
jp^^^^sent^  and  that  their  appearance  preceded  the  morbid  symp- 
to^^^$^  With  the  disappearance  of  bacteridia  (by  decomposition) 
t^:i.^?^  contagiousness  of  anthrax  blood  ceases.  The  number  of  the 
lit:»"t;le  bodies  in  a  single  drop  of  blood  was  estimated  by  Davaine 
^t:  irom  eight  to  ten  millions,  and  he  claimed  to  have  produced 
^^^'thrax  by  the  millionth  dilution  of  such  a  drop. 

Among  the  numerous  opponents  of  Davaine  may  be  men- 

^^^:tied  especially  Sanson,  Leplat,  Jaillard,  and  Bouley,  who  sev- 

^^*5illy  contended  that  the  rod-like  bodies  were  merely  the  bearers 

^t  the  contagion,  since  they  are  often  wanting,  and  yet  in  such 

^Hses  the  blood,  devoid  of  bacteria,  possesses  infectious  prop- 

^nies. 

Now,  bacteria,  which  had  been  neglected  by  botanists,  be- 
came in  this  aspect  also  the  subject  of  zealous  discussion.  After 
the  failure  of  Hallier's  attempt  to  transform  the  whole  doctrine 
of  the  lower  fungi,  and  to  vindicate  for  them  a  cardinal  role  in 
the  doctrine  of  contagious  diseases,  de  Bary,  H.  Hoflfmann,  and 
F.  Cohn,  in  a  verj^  comprehensive  manner,  enlarged  the  founda- 
tions of  our  knowledge  of  these  important  structures,  which  had 
been  laid  by  Ehrenberg  andNageli.' 

Henceforward  bacteria,  and  among  them  our  anthrax-bacte- 
ria, were  classed  along  with  the  schizomycetes  {Spaltpilzen^ 
Nageli),  so  named  on  account  of  their  great  friability.   Although 

*  See  Bollinger,  Znr  Pathologie  des  Milzbrandes.     Munchen,  1872,  pp.  15-22,  where 
an  attempt  is  made  to  give  a  review  of  the  bacterial  controversy. 


376  BOLLIKGSR. — ^INFEOmP''^  /^ISOSS. 

described  as  vibriones,  •''  ,  -.^ '''^,,;rfon,  weie  classed  ^^ 

of  the  diseased  anima^  ^.:.>  '^v<>>?iais  (infusoria),  ov  vr*^^** 

value,  while  Pollen/"  "^'^  ^^<;^f//ijgdomy  holding  an  interlX^^' 

tion,  origin,  and  a-         >''*  ^!^-^%i/  ^^^  t^®  vegetable  kingdoiiJ  ^ 
As  soon  as  the  •.;>iil^^'^^         ^^^^  *^®  ^^^r  relation  *^^ 

known,  the  gep  Ci^^jJ^jJir /giants,  as  shown  by  the  results  i'^^ 

structures  in  ^'        iJ ^^S^  ^  "^^^^  established,  and  their  veg«^" 
appeared  di^  i^^JlS*^  ionger  doubted  by  zoological  authoi-i 

bodies  iind  -^  ^.r'^A  / 

experimer        ^-^       .^/^  anthrax  of  the  human  species,  we  refe; 

disso}'         A'-^y^^-wigations,  which  in  all  essential  particulars  sub  — 


^^''     .  n^^' 


appearef''        .^     ^  f/nore  special  historical  remarks  which  we  shal 
before/'  ^^%fi^    ire  have  still  to  call  to  notice  here  the  resultt:==^ 


ani^ 

7 


j*^^,/^/, /ijrpothesis  of  Davaine — according  to  which  tbt^ 
'  gfif^i^t^bi'  actually  represent  the  poison— and  assisted  ir- 


^^Lr  ^^^  miction  upon  the  animal  organism.     Moreover  ^ 
^^^^ctory  statements  of  the  earlier  investigators  havt=» 
f^weu  ^*  ^^  ^^^^  ^y  *'^^  microscopical  and  experimental  1 
^^,^nhe  existence  of  bacteiial  cerms. 


^jot  tie  existence  oi  bacteiial  germs. 


Etiology. 

Anthrax  is  an  acute  ivfectioiis  malady^  which  breaks  out 
^nff^only  in  an  epizootic  or  enzootic  manner^  and  is  not  infre- 
quently sporadic  in  herhivo-rous  animals  and  swine.    It  /•"' 
ffajwnissible  to  a  great  number  of  other  animals^  as  loell  as  to 
fiinnkind. 

Local  peculiarities  of  soil  play  an  active  part  in  the  develop- 
ment of  enzootic  anthrax.  While  the  inorganic  constituents  of 
the  soil  ai-e  by  just  so  much  of  significance  as  they  hastrn  or 
retard  the  decomposition  of  the  organic  material,  the  amount  of 
the  latter  uxt*r<'is(»s  a  very  positive  influence.  Anthrax  is  chiefly 
found  on  soils  rich  in  decaying  vegetable  matter — on  peat-moon^, 
in  the  vi(nnity  of  dried-up  water-courses  and  lakes,  on  freshly 
U])turned  soils,  and  (»spe(!ially  where  intennittent  fever  also 
flourishes  (antlirax-districts). 

An  unusual  amount  of  decaying  vegetable  matter  in  the  soil 
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""witli  an  excess  of  moisture,  appears  to  furnisli  the  most 
>le  conditions  of  life  for  the  poison. 
L^  still  weighty  objections  may  be  urged  against  the  corn- 
adopted  theory  of  the  malarial  nature  of  anthrax.    The 
lor  instancej  does  not  hy  any  means  always  hold  a  course 
Lrf    to    other    malarial   maladies ^ — intermittent    fever.     In 
anthi^ax  districts  intermiltent  fever  is  wholly  unknown ; 
on  the  other  hand,  in  localities  where  the  latter  is  preva- 
there  is  no  anthmx.     Tlien,  again,  in  large  anthi-ax  dis- 
small  areas  may  be  separated  out  which  possess  a  total 
[lity  from  anthrax,   or  where  the  cases  observed  may  be 
ally  numerous.     It  may  be  assumed  for  anthrax,  as  weU 
the  case  of  certain  other  infectious  diseases,  that  only  such 
is  impregnated  with  the  antlirax  poison,  causes  the  dis- 
and  that  it  does  so  as  soon  tis  it  is  in  a  favorable  condition 
le  preservation  and  development  of  the  virulent  material ; 
Ee,  on  the  other  hand,    on  the  same  soil,   if  there  be  no 
ix-poison  present,  the  disease  never  develops  there. 

support  of  this  iLssiimption,  wliicli  him  liccn  recently  insisted  0|)on  1>y  Nicolai,* 

deavored  to  actually  pmvu  it,  the  luUowing  obserTatitins  miiy  be  adduced. 

L«r'  (Mansfeld)  reports  that  in  one  year,  after  he  had  most  positively  forbidden 

iterment  of  aU  cadavers,  without  exception,  in  his  liekls  and  meadow^?,  his  lusa 

ieep  from,  antlirax  sank  from  21  to  2  per  cent.    Leonhardt'^  reptjrts  from  tlw  Nid- 

mnd  Niddathal   in  Oberheasen^  where  anthrax  is  enzootic,  that  in   Orjnstadt, 

suffered  severely  from  the  disease,   the  latter  almost  entirely  disap]>eared 

cattle,  and  tinaliy,  was  nearly  forgotten,  after  the  sheep  had  hecn  cjirried 

It  had  been  usual  for  numbers  of  these  sheep  to  perish  of  anthr:ix  during  the 

ier»  and  their  bodies  had  either  not  been  Inti^rred  at  all,  or  had  been  only 

Kfiectly  buried  in  the  fields.     On  the  other  hand,  in  certain  places  lying  in  the 

^iate  neighborhood,  Assenheim  and  Florstadt,  where  there  were  still  sheep- 

ia,  aDttirax  raged  with  imabated  severity^  manifestly  because  there  the  sheeji 

^cli  died  of  anthrax  were  (as  formerly  in  Bonstadt)  either  imperfectly  buried  on 

spot^  or  thrown  aside  among  the  grass  and  j^rowing  t^ain.     The  commission 

Pointed  by  the  Russian  government  to  investigate  the  causes  of  the  anthrax  enzoo- 

Jfuk)tai^  Erfahnmgen  Tmd  Xotizen  liber  Milzbranderkrankungen  bei  Mensch  imd 
•^i-.^p.  25.     Darmstadt  and  Leipzig,  1872. 
Zeifcschrift  dea  landwirthach^  Central vereiiLS  der  Prov.   Sachaen,  24  Jahrg.,  No.  6, 

'  Zeitfichrift  fiir  die  landw.  Vereine  dea  GrosMh.  HeBsen,  1870,  p.  68 ;  also  &  commu- 
^on  by  letter  to  the  author. 
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tics  occurring  in  Russia,  reported  as  one  of  the  most  important  points  of  origiBc:^^  ^^ 
the  epizootics,  that  the  horses  which  were  used  for  towing  boats  on  the  Schelc:^^^* 
frequently  died  of  anthrax,  and  that  their  bodies  were  improperly  disposed  o^* 

They  were  not  ordinarily  buried  at  all,  but  befouled  the  air  and  the  water  of  ^^^ 

stream,  which  latter,  moreover,  ran  through  a  swampy  region  (Massmann).^ 

Certain  physical  conditions  of  the  soil,  moreover,  are  of  grfc=^^^ 
influence  in  the  development  of  anthrax — such  as  the  amou-^^*^^ 
of  water  it  contains,  and  its  temperature.     Thus  a  considerals:::^^^^^ 
drjdng  up  of  the  soil  seems  to  prevent  the  escape  of  the  miasL-J*^- 
When  this  crust  of  surface  soil,  which  has  been  rendered  impe^^**^' 
meable  by  great  heat,  is  destroyed  by  a  return  of  rainy  weathe^^^^' 
the  number  of  cases  of  anthrax  increases ;  while,  on  the  oth«^  -*^^ 
hand,  upon  a  soil  saturated  with  water,  the  cases  of  anthra^^s^^ 
become  more  frequent  when,  on  the  advent  of  warm  weatheit^^^ 
large  quantities  of  water  are  evaporated  (Nicolai).    As  to  them^-^^^' 
mometrical  local  conditions  there  can  be  no  doubt — from  a  conr^^^^^' 
parison  of  the  conclusions  of  Koranyi,  Lengyel,  and  Nicola^^  -^ 
— that  even  among  men  anthrax  reaches  by  far  its  greatest  intent:*^' 
sity  in  those  months  in  which  the  temperature  of  the  soil  attain  .^:^^^ 
its  maximum  :  these  montlis  are,  according  to  the  investigations  ^^=^ 
of  Pfeiffer,  August  and  September. 

That  the  soil  and  local  conditions  are  among  the  chief  factorar*^*^ 
in  the  development  of  anthrax  is,  then,  hardly  to  be  doubted  -^S. 
This  question  alone  needs  an  accurate  solution,  namely,  whetheisr^'^ 
it  is  necessary  that  the  soil  shall  be  impregnated  with  th^  -^ 
poison,  or  lohelJter  it  is  able  to  generate  the  poison  spontane-  '^■ 
ously.  The  fact  that  anthrax  was  formerly  a  common  malady==-^iy 
(for  example,  even  in  Switzerland),  and  was  of  mucli  more=^*^ 
frequent  occurrence  than  to-day,  admits  of  various  interpreta^ —  " 
tions.  While,  on  the  one  hand,  a  large  share  in  the  lessening:^^ 
of  anthi-ax  is  ascribed  to  a  more  thorough  cultivation  and 
steadily  progressive  tilling  of  the  soil,  the  transformation  of 
dangerous  meadow  lands  into  arable  territory  (Wald) ;  on  the-^^ 
other  hand  it  may  be  urged  that  the  improvement  is  (not  impro-  — 
bably)  due  to  the  more  thorough  and  intelligent  disposal  of  the  ^** 
bodies  of  animals  which  have  perished  of  anthrax. 


^  Deutsche  Zeitschrift  fiir  Staatsarzneikunde.  Heft  I.,  1869. 
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Jiegarding  the  influence  of  stagnating  water^  here  also  there 
ixs'b  some  well-attested  facts. 

"BtiVtl'  reports  that  the  "horse  typhus"  (a  form  of  anthrax),  which  rarred  for  a 
ici.g  time  in  the  Neuhof  stud  at  Domiuwurthj  ceased  entirely  after  the  sbignating 
■«i-t^r  liad  been  drawn  off — foUowing  the  advice  of  Pettenkofer.  Reinelt  *  states 
Em*t  in  the  Biharcf  district  anthrax,  which  had  been  very  common,  nearly  ceased  to 
ppear  after  the  river  Theiss  had  been  cleared.  According  to  Wald  (1.  c.^  p.  5:1)  in 
■^JMiy  of  the  districts  lying  around  Potsdam,  anthrax,  which  at  one  time  had  been 
^Otnmon  there,  gradually  disappeared,  after  the  swampy  land  had  been  dried  up  by 
^^tenaiye  improvements  and  drainage^  aud  a  suitjible  outlet  had  been  fumiahed  for 
t.lie  sUgnating  water.     In  this  way  the  over-saturation  of  the  soil  was  relieved. 

It  is  wholly  unproved  whether  or  not  a  manuring  of  the 

Botl  with  certain  mineral   substances   (gypsum,    sulphates) — 

which  favor  the  decomposition  of  its  organic   coustituonts — is 

capable  of  originating  anthrax   in  districts   till   then  exempt. 

Toward  elucidating  this  point  it  would  first  be  necessary  to 

decide  whether  artiiieial   manures — and  especially  bone-dust,* 

_  whicli  is  quite  frequently  employed  as  a  fertilizer— may  not  per- 

■hapsact  a.^  vehicles  of  contagion, 

H     If  now  we  seek  to  explain  the  bearing  which  the  state  of  the 

■*oil  has  upon  the  existence  of  anthmx,  and  are  ijiclined  (foUovv- 

^^a  course  somewhat  diiferent  from  that  pursued  by  tlie  major- 

%of  former  observers)  to  attribute  to  the  soO  something  like 

tile  role  of  an  intermediate  bearer  of  the  anthrax  poison — ^which 

^^  ^tl\j  preserves  aud  holds  in  a  condition  ca])able  of  life — still 

other  arguments  may  be  adduce ni  to  support  our  view. 

It  is  a  recognized  fact  that  anthrax  is  markedly  stationary, 
^f  occasionally  appears  in  an  enzootic  fonn  in  places  wli*u'»^  the 
Dodi^g  of  infected  animals,  or  indeed  only  certain  ]><)rtious,  as 
*^*^  l:>lood,  are  disposed  of  in  a  faulty  manner.  In  this  way  1 
accoxj^jit  for  the  obstinate  and  enzootic  appearance  of  anthrax 
^P^Ti  certain  Alpine  pastures  (so-called  anthrax  Alps),  for  there 
the    bodies  of  animals  perishing  of  anthrax  are  often  simply 

^  ZeitBchrilt  f ar  Biologie,  B.  I.,  1805. 

^  Oeatcrr.  Viertelj' Jirsschrift  f.  wias.  Veterin/irkunde,  B,  XXXI,.  p.  Ill,  1^69. 

The  preparation  of  raw  bone  meal— which   ih  employed  by  jjreference  b8  a  fertil- 
^''by  farmers — does  not  destroy  the  anthrax  poison^  when  the  bones  arc  taketi  from 


airinbtit*  ^  _  ^vmijit^c  and 

Cil«»  HaHU^  - 1£  our  3Mllife!EL  t^  teefp  of  die  AfiTifi^^l^ 


of  mmlinix,  ut  I 
tk0  eoiiditi0iisQf| 
of  %h^  gpBfttest  flS"  1 
ke  amotmt  of  dew, 
smoimt  of  maisnm  in 


parrU  :uid  aixL  -jf  pii&ctf  umi  mzu-w 

rli^  r*^aip»*tamr*^  if  die  am  dhe 

rti^  ^«il    ^><iiui'Wa&fr\  die  Gempsstme  of  tlie  eotl^  tlie  idot^ 

in**nta  of  ttu^  lowt^  acnii:<^fai»t  sIk^a. 

7^  ^A/^  ^/iw^'j?^  tkei^  f^mmikrmx  ir  eomioffion.  This,  how- 
^^^,  Iff  a^IdrifXL  dij^^ct.  boi  k  QSDalt^  broa^t  about  throagk  tk 
in.'^tni mentality  of  m^^dbue  agisilB;  the  specific  poison  of  fto* 
thfzx  U  traiL^ima^ible  in  at  h%li  diegree, 

f>^nj4*n^jn^nrly  anthrax  is  not  contagious  like  small*po: 
Hi9prfm4'}iftH  more  n»^arlj-  to  pyjemia  and  septiciemia,  and  i 
trh'#rj^h  /ifily  to  a  c^^rtain  extent — ^to  cholera  and  typhoid  * 

(f  wi*  irHjfiirfr  what  material  is  most  frequently  the  ci 
ffif*  jioi^ofi  of  finrhrax,  the  diseased  and  dead  animal  in 
jrjirlf*,  (Uimi'Vi^ti  tlj<i  tirist  mention.     Most  frequently  the  111 
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Ifceased  animals  are  to  be  blamed  (blood  from  blood-letting, 
blood  wMcli  ill  the  slaughtering,  catting  up,  and  burying  of  ani- 
mals adhei'es  to  everything  it  touches  and  quickly  dries  up); 
then  the  hides,  hair,  bristles,  hoofs^  horns,  bunes,  flesh,  secre- 
tions, excretions — especially  the  excrement — all  of  these  are  to 
he  feared  as  vehicles  of  contagion. 

Further,  as  carriei-s  of  the  poison  must  be  mentioned  healthy 
animals  and  men,  who  themselves  for  some  reason  do  not 
become  sick  (perhaps  on  account  of  lack  of  aptitude  for  the  mal- 
ady). In  this  class  belong  flies,  which  are  particularly  danger- 
las  carriers  of  the  poison. 


r 


Qcrlach,  L  c,  reports  the  transmission  of  anthrax  by  dags  as  inoculatora.  When 
tl*€  ahepberd  dogs  art  called  away  from  their  meal — devouring  tl;e  liodiesof  animals 
destroyed  by  ftnthrar — Qod  used  for  getting  the  flock  together,  the  sheep  which  are 
tttttca  perish  in  two  or  thi-ee  days  of  anthrax.  By  some  observers  (Davaiue  and 
Raiiubert)  all  cases  of  anthrax  which  cannot  be  explained  b}^  direct  contagion  are 
ittribcted  to  inoculation  by  flies.  That  this  hypothesis  is  untenable  is  shown  at  once 
by  the  fact  that  the  disease  continues  its  devastations  through  tlic  winter  when 
tbcre  are  no  flies. 

Duvaiue  obtained  positive  results  by  inoculation  with  the  proboscis  and  feet  of 
Mfii,  contaminated  with  the  blood  of  diseased  animals,  and  thus  founded  his  theory 
lentttDy.     According  to  Rainihert's  iuvcBtigationa  flies  which  ating  by  meane 

i  sting  situated  in  the  hack  part  of  the  body  are  without  danger,  althovigh  such 
iODgs  often  give  rise  to  a  bad  sort  of  furuncle.  On  the  other  hand,  those  flies  (huuse- 
fa,  blue-bottle  flies)  which  live  upon  flesh  and  bloody  carry  the  poison  on  their 
w1,  wings,  and  in  their  dejections,  and  by  depositing  it  on  the  uninjured  skin  pro- 
duce anthrax.  I  communicated  some  similar  results  to  the  gathering  of  naturaliattt 
•t  Wiesbaden  (1873) :  the  contents  of  the  stomach  aud  intestines  of  hoi^e-flies^ 
^bicb  1  collected  from  the  body  of  a  steer  which  had  just  died  of  antlirax*  showed 
"*c  Well-known  bacteria,  and  inoculation  upon  two  rabbits  produced  the  disease.  In 
*"Csam(:  manner  1  demonstrated  experimentally  the  virulence  of  the  milk  and  vagi- 
^  mucus  of  diseased  animals,  although,  according  to  the  experience  of  other 
obserrers  (Cauvct),  the  milk  of  animals  suffering  fronx  anthrax  may  frequently  be 
***^  without  injury. 

There  must  be  mentioned  further,  as  carriers  of  the  contapon, 
harness  of  animals,  impL^ments  used  in  stables,  straw,  bay, 
objects  which  come  into  conUict  with  sick  or  diseased  beasts 
ir  blood,  mucus,  etc.),  and  thus  become  soiled.  Earth^ 
K'iaUy  when  loaded  with  vegetable  matter  in  decay^s 
ked  by  the  special  facility  witli  which  it  preserves  ilie  con* 
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tagious  material — ^perhaps  also  by  a  power  of  reproducing  it— 
and  that  through  a  period  of  years. 

The  propagation  of  anthrax  by  means  of  food^  particularly 
coarse  fodder,  is  especially  frequent.  The  greatest  blame  is 
bestowed  upon  such  fodder  as  grows  in  places  where  the  bodies 
of  animals  which  have  died  of  anthrax  have  been  buried,  and 
many  believe  that,  in  these  cases,  the  plants  themselves  act  as 
bearers  of  the  poison.  There  is  as  yet  no  proof  of  the  truth  of 
this  assumption.  In  my  opinion,  in  these  cases,  the  earth  adher- 
ing to  the  plants  seems  to  act  as  the  vehicle  of  contagion,— earth 
which  was  contaminated  at  the  time  of  burial  of  the  animals- 
for  the  body  itself  very  soon  loses  its  specific  virulence  after 
it  has  been  buried,  as  I  have  been  able  to  prove  experimentafly 
(1.  c,  p.  86). 

According  to  the  investigations  of  Renault,  Colin,  and  myself,  animalft  not  di*- 
posed  to  acquire  anthrax  (carnivorous,  omnivorous,  birds)  may  eat  raw  portions  of 
diseased  animals  without  injury,  while  herbivorous  animals  (sheep,  horses,  goati) 
Are  more  liable  to  infection  in  this  manner,  as  are  also  rabbits. 

Moreover,  when  the  fodder  comes  into  contact  with  any 
infected  matter — especially  with  blood  which  has  been  dried  in 
the  air — it  is  capable  under  ceitain  circumstances  of  again  pro- 
ducing anthrax.  Likewise  drinking-water  may  act  as  a  source 
of  infection  by  trickling  through  infected  soil  or  by  direct  con- 
tamination with  diseased  matter.  Stable  drainage  seems  to  be 
less  dangerous,  since  the  poison  is  destroyed  by  decomposition. 
Tlie  customary  medium  of  communication  for  anthrax  poison  ifl, 
liowever,  the  air,  whether  the  carriers  of  that  poison  (anthrax 
bacteria)  come  out  of  the  soil  or  are  derived  from  living  animals. 
The  digestive  tract  holds  the  second  place.  Here  the  poison 
enters  the  body  with  the  food.  Even  in  those  experiments 
which  gave  positive  results  where  food  was  used,  as  well  as  in 
the  frequently  recognized  infection  after  voluntary  feeding  on 
diseased  meat,  the  possibility  must  always  be  borne  in  mind,  that 
eitlier  before  or  during  feeding  (by  smelling  or  snuffing  at  the 
infected  material)  the  light  and  movable  poisonous  matter  might 
hav<^  been  drawn  into  the  lungs,  and  thus  reached  the  blood  and 
animal  tluids  ;  or  indeed,  during  feeding  on  contaminated  matter, 
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poison  may  directly  inoculate  pre-existing  injuries  of  the 
th  or  throat.     Accurate  experiments  have  proved  (Colin, 
that  the  gaatric  juice  of  carnivorous  animals  is  capable  of 
ying  the  poison. 

or  the  existence   of  anthrax,   however,   in  whatever  way 

Ee  infection  occurs,  an  indhndual  suseeptlhirity  is  necessary, 

Bpending  partly  upon  the  species  of  animal  and  partly  upon 

nknoT^Ti    factors.     While  herbivorous  animals  (cattle,  sheep, 

mts,  and  horses)— as  also  grass-feeders  in  the  wild  state  (roe, 

ag) — are  noticeable  for  their  great  susceptibility,  the  latter  is 

m  marked  in  omnivorous  animals  (swine,  men),  and  is  least 

renounced  in  the  carnivorous,  among  which  the  cat  acquires  the 

more  readily  than  the  dog. 

Age  and  sex  are  without  influence  ;  not  so  the  keep  and 

jriahment  of  the  animals.     Just  as  in  the  parasitic  infectious 

of  the  vegetable  kingdom,  where  the  fungus  attacks 

tectly  healthy  plants,  indeed,   where  the  parasite  seems  to 

Irish  so  much  the  better  as  the  plant  which  nourishes  it 

ives/  well-nourislied  animals  fall  victims  to  anthrax  by  pre- 

ce.     Hence,  animals  which  have  been  recently  intradnced, 

Ught  from  stables   and   districts  free  from   the  disease,  are 

frequently  seized  by  the  malady  than  such  as  have  long 

ined  in  the  infected  stables  and  districts.     Animals  which 

turned  out  upon  tlie  lields  in  the  anthrax  districts  are  more 

to  receive  the  poison  than   such  as  are  kept  in  stables. 

fcher  infectious  diseases  (^'.17.,  inoculated  tuberculosis)  do  not 

Bord  immunity  from  anthiux, 

jUjthough  the  first  discoverers  of  the  anthrax  bacteria  (Pol- 

ader  and  Brauell)  had  declared  it  possible,  that   the  latter 

(ght  bear  some  relation   to   the  genpsis   of  the  disease,   yet 

1  entirely  abandoned  this  idea  on  tlic*  ground  of  his  experi- 

rese^rches.  « 

Bfiry,  Hiindbixcli  der  Pbjaiol  Botftnik  von  HofTmeister,  B.  II.,  p,  222,  lft86. 
exactly  the  opposite  idea  prevailed,  aanif^ly,  that  Lick  of  heiilth  on  the  part  of 
raa  Tiio«t  favorable  for  a  deTelopmeEt  of  tho  vegetable  paraaltea. 
VOL.  HL— 25 
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Branell  ^  produced  anthrax  in  two  foals  by  inoculation  with 
blood  which  did  not  contain  any  rod-like  bodies,  while  the  blood 
of  the  inoculated  animals  showed  them.  From  this  he  drew  the 
deduction  that  these  structures  were  neither  the  conta^ons 
material  nor  the  necessary  carriers  of  the  same.  Bouley  •  failed 
to  produce  anthrax  by  inoculating  with  the  blood  of  infected 
animals  which  contained  no  bacteria.  These  experiments,  which 
were  also  verified  by  me  (1.  c,  p.  49),  constituted  the  most 
powerful  argument  which  could  be  raised  against  the  theory  of 
Davaine,  according  to  which  the  bacteria  represent  the  specific 
anthrax  virus.  It  is  easy  to  conceive  that  bacteria  in  the  blood 
and  organs  of  diseased  animals  may  be  easily  overlooked  on 
account  of  their  smallness,  especially  if  they  are  few  in  num- 
bers and  scattered,  that  investigations  of  blood  are  frequently 
not  carried  on  with  sufficient  thoroughness,  and  that  bacteria, 
when  they  exist  only  locally  in  the  body,  may  remain  unnoticei 
This  I  have  proved  experimentally  and  by  the  microscope,  show- 
ing that  in  infectious  blood  of  this  kind,  without  bacteria,  the 
germs  of  the  latter  are  already  present  in  the  form  of  spheri- 
cal bacteria*  (1.  c,  p.  48  et  seq.)  Indeed,  I  succeeded,  by  the 
inoculation  of  diseased  blood  containing  bacteria,  in  producing 
true  anthrax  in  which  the  blood  of  the  diseased  animals  con- 
tained no  bacteria,  although  there  were  bacterial  germs  which, 
after  death,  developed  outside  of  the  body  into  characteristic 
cylindrical  bacteria  (1.  c,  p.  67). 

After  Davaine' s  assertion,  that  blood  without  bacteria  was 
incapable  of  producing  anthrax,  had  been  thus  refuted,  the 
results  of  fresh  experiments  again  pronounced  strongly  in  favor 
of  Davaine' s  theory.  Brauell*  had  already  established  that 
blood  without  bacteria,  derived  from  the  embryos  of  mares  and 
sheep  suffering  with  anthrax,  and  inoculated  upon  foals  and 

»  Virchow'8  Archiv,  B.  XXXVI.,  p.  463,  1866. 

'  RecueU  de  mod.  v^t..  Vol.  XLVL,  p.  41,  1869. 

'  It  has  of  late  been  again  brilliantly  demonstrated  hy  O.  W.  MaUer  (and  S^^f^^^ 
that  it  is  possible  to  produce  tme  anthrax  with  filamentous  bacteria,  by  the  inoculation 
of  diseased  blood  containing  spherical  bacteria  (bacterial  germs),  but  no  filamentoo* 
bacteria. 

*  Virchow^s  Archiv,  B.  XIV.,  p  459,  1858. 
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Aeep,  did  not  cause  the  disease.     Davaine'  arrived  at  the  same 
results,  making  use  of  pregnant  guinea-pigs. 

Thus  while  all  efforts  to  isolate  anthrax  bacteria  by  filtration 
with  ordinary  apparatus  (filter- paper,  earthen  cylinders)  have 
thus  far  failed,  yet  the  placenta  appears  to  be  a  physiological 
filter,  not  allowing  the  bacteria  to  reach  the  foetal  circulation. 
On  the  other  hand,  the  results  of  inoculation  speak  strongly  in 
favor  of  the  virulent  properties  of  the  bacteria.  Foetal  hlood 
without  bacteria  does  not  produce  anthrax^  while  inoculation 
of  the  blood  of  the  mother  which  does  contain  bacteria  gives 
positive  results. 

From  the  almost  constant  appearance  of  characteristic  bac- 
teria (or  bacterial  germs)  in  the  blood  of  the  diseased  animals, 
and  in  view  of  the  results  of  inoculation  adduced  above,  and  the 
exquisite  character  of  anthrax  as  a  blood  disease,  it  appeared 
proper  to  consider  these  little  organisms  as  the  anthrax  poison 
itself,  provided  we  could  explain  tlie  clinical  and  anatomico- 
pathological  appearances  from  their  peculiarities  and  behavior. 

When  Davaine  endeavored  to  explain  the  whole  course  of  a 
disease,  the  anatomical  changes  of  which  are  so  important, 
chiefly  by  a  cohesiveness  of  the  blood-corpuscles  leading  to 
obstruction  of  the  smaller  vessels,  it  was  at  once  evident  that 
this  basis  was  not  sufficiently  broad  to  explain  the  disease 
thoroughly,  or  for  the  physiological  elucidation  of  the  appear- 
ances during  life. 

Should  it  now  be  asked.  What  is  the  action  of  the  bacteria 
and  similar  structures  upon  the  bodies  in  ichich  they  dwell  ? — 
relying  upon  modern  investigations  a  comprehensive  answer 
may  be  given. 

Pasteur,  in  his  search  into  the  requirements  of  life  of  the  bac- 
teria, arrived  at  the  result  that  their  existence  was  dependent 
upon  the  presence  of  oxygen,  and  on  this  account  called  them 
Aerobia.  By  the  action  of  schizomycetes  (bacteria  and  vibri- 
ones)  a  rapid  oxidation  takes  place  in  organic  bodies,  the  pro- 
ducts of  which  are  water,  carbonic  acid,  and  the  more  simple 
organic  compounds.     The  oxygen,  of  which  the  fungi  absorb  a 

»  Eecueil  de  m6d.  vet.,  18G8,  p.  199. 
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considerable  quantity  in  tMs  process,  they  extract  from  the  air 
when  the  latter  has  free  access  to  them,  otherwise  from  xh 
organic  substance  itself.  H.  Hoffmann  and  F.  Cohn  have  alBO 
conclusively  proved  that  the  life  and  growth  of  bact-em  10 
dependent  upon  oxygen,  which  they  greedily  absorb.  Without 
oxygen  bacteria  cannot  live.  When  it  fails,  they  are  arrested  k 
their  growth,  or  die. 

The  seriom  objection,  that  it  is  a  priori  inadinissible  to  bestow  the  physioiogja 
peculiarities  of  the  saprogenic  bacteria  without  question  upon  those  which  arts 
in^ly  pathological,  appears  to  mc  to  be  answered  by  one  of  tJie  earlier  ex 
of  DavaineJ     Bj  sealing  up  anthrax  blood  in  five  glass  tubes,  to  the  entire  < 
of  air  (and  conscqaently  of  oxygen),  the  bacteria  died  in  a  few  dajs^  and  U 
tion  with  such  blood  would  not  produce  anthrax. 

By  dednctions  from  numerous  experimental,   clinical,  and 
anatoraico-pathological  results,  I  believe  that  I  have  adduced  thi 
]>roof  (I,  c,  p.  13*2)  that  the  action  of  anthrax  bacteria— (which 
present  in  enormous  numbers*  in  the  blood  of  the  domestic  ani- 
mals suffering  from  apoplectiform  anthrax,  which  is  reryeoni- 
mon)^s  apparently  this  :  the  bacteria,  by  their  rapid  incnea^  m 
the  blood,  by  virtue  of  their  powerful  need  for  oxygen,  and  their 
enormous  chemical  affinity  for  the  same,  absorb  it  with  gneait 
greed  and  in  large  quantities,  thus  taking  it  away  from  the  nd 
blood-corpuscles*     All  the  symptoms  of  the  sick  animals  wJiile 
alive— dyspna?a,  cyanosis,  clonic  spasms,  dilated  pupils,  finallr, 
depressed  tempemture  and  the  appearance  of  asphyxia— all  of 
these  symptoms,  as  in  every  case  of  carbomc-acid  poisoning,  at 
explicable  by   the  above  detailed   mechanism   which   qnickk 
n\suUs  in  a  lack  of  oxygen,  and  an  excess  of  carbonic  acid  in  ih? 
bloo+i.     Likewise  the  post-mortem  examination  i-eveals  change 
similar  to  those  wliich  we  are  accustomed  to  find  after  death 
due  to  lack  of  oxygen  and  overloading  of  the  blood  with  car- 
bonic acid — engorgement  of  the  venous  system,  dark,  tarry  ch*' 
acter  of  the  blood,  sliglit  hemorrhages  in  different  organs,  cj 
notic  coloring  of  the  parencliymatous  organs^  hyperemia  of  d 


»  JtHim,  d€«  Veter.  dn  Midi,  T.  YIL,  p.  444,  1864 

*  DaTalne  estimates  the  numh^  of  hacteida  in  &  drop  of  antZuax  Iklood  tt  ^ 
eishi  to  ten  imllioua. 
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lungs.  The  overloading  of  the  blood  with  carbonic  acid  is, 
moreover,  greatly  increased  on  account  of  the  active  oxygenation 
wliicli  is  going  on,  yielding  a  further  quantity  of  carbonic 
acid  as  the  product  of  combustion.  In  this  manner  I  explain 
those  lightning-like  and  apoplectiform  caaea  vrhere  the  animals 
suddenly  sink  to  the  earth  and  prom  fitly  expire.  These  forms 
of  anthrax  are  very  common.  In  their  course  and  in  their  whole 
patliology  they  find  their  analogy  in  no  spontaneously  exist- 
ing process  of  disease,  but  offer  the  greatest  similarity  to  poison- 
ing by  hydrocyanic  acid.  Death  by  this  i>oison  is,  according 
to  Preyer,  in  fact  a  death  by  suffocation,  on  account  of  the 
withdrawal  of  the  oxygen  by  the  acid ;  tlierefore  I  place  the 
lightning-like  action  of  the  bacteria  in  such  cases  in  the  same 
rank  as  poisoning  by  hydrocyanic  acid.  In  discussing  the  ana- 
tomico-patliological  changes  of  anthmx,  we  will  return  to  tliis 
question,  and  sec  to  what  extent  the  other  cadaveric  changes  may 
he  explained  by  the  action  of  the  bacteria,  which  is,  moreover, 
partly  mechanical. 

liL  those  cases  of  anthrax  which  run  a  slower  course,  and  in 
those  rare  forms  where  the  blood  contains  only  the  bacterial 
gfrms,  apparently  other  chemical  poisons  are  secondarily  pro- 
durtnl  in  tlie  bloody  and  furnish  a  cause  for  the  fever  and  other 
^J'Wiptoms. 

Tlie  morpkoloffical  pecuUariiies  of  anthrax  bacteria  may  be 
^taracterized  as  follows  : 

According  to  Cohu's  ^  recent  systematic  classiflcation  of  hac* 
'^rta,  antlirax  bacteria  belong  to  the  group  kno\\ii  as  Jilamen- 
^'U^  bacteria  (desmobacteria)  and  to  the  species  bacillus.  The 
^e//;^.?  anthraeis  (Cohn)  is  closely  related  to  the  bacillus  sub- 
^i^  {Vibrio  sttMilis,  Ehrenberg),  to  the  butyric  acid  ferment 
^'^v^meiit  butyrique  Pasteur), 

MaeilU^  such  as  are  almost  constantly  found  in  the  blood  of 
^ixnals  suffering  from  anthrax,  possess  the  following  moi7>ho- 
gical  peculiarities.  Tliey  are  straight,  less  often  bent  or  with 
^t\ise  angles,    indented  cylindrir^al   rods  of  pale   appearance, 

Beitxige  mx  Biologi©  der  Pflanzen,  If.,  p.  173,  1S72.  CoIxti  bus  Bofc  peraonany 
**^ed  the  anthmat  bacilli.  He  has  arranged  them  according  to  the  description  given 
*y  l>aTaitie  and  myself. 
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never  branched,  motionless,  generally  0.007-0.012  mm.  long,  and 
of  a  breadth  which  is  hardly  measorable.  Besides  these  well- 
pronounced  filamentous  bacteria,  smaller  transitory  forms  may 
be  foand,  although  fewer  in  number,  0.002,  0.003,  and  0.005  mm. 
long,  down  to  the  very  smallest  forms  which  cannot  be  measured, 
and  which,  when  viewed  with  ordinary  glasses  (Hartnack7.3') 
appear  as  fine  points,  while  with  higher  powers  they  are  seen  to 
be  spherical  bacteria,  with  all  the  optical  and  chemical  peculiari- 
ties of  the  filamentous  bacteria. 

Larger  bacteria,  which  exceed  the  measurement  above  given, 
are  very  rarely  found,  and  those  of  0.050  mm.  length,  as  de- 
scribed by  Davaine,  have  been  only  once  observed  by  me,  and 
perhaps  then  they  were  rather  to  be  considered  as  poBt4iiortem 
products.  With  medium  and  low  magnifying  -poweam  Qtlf.  8), 
the  filamentous  bacteria  appear  without  joints  and  hoiilfl|gp|liMi& 

With  higher  i)owen|,«KJbf 
employing  artificial  megMplBfl 
ing  them  to  swell  by  BOtHSH^i^ 
water),  it  is  seen  that  tlNSt  fla- 
mentous  bacteria  are  fotmlcl 
different  members,  and  wi»  in 
fact  constituted  by  a  juxtl^ori- 
tion  of  round  or  short  qrfildii* 
cal  cells  (Fig.  9). 

The  isolated  spherical  iMte- 
ria  may  also  be  found  aloiidlB  tihe 
blood  of  anthrax.      They  f^w 

Froih  anthrax  bacllU,  from  the  Wood  of  a  oat  COntiUUally    by  SClSSlOIly    Sada  $B 

which  died  of  anthrax  after  inoculation.    (Ca«e  •^_»   4^ 

XXII.,  L  c.)  Hartnack  7, 3,  x  320.  little  rows    of   ceUs  iinttaS  to- 

gether, constitute  the  rods  (filamentous  bacteria)  whidl  gfom 
symmetrically  at  all  points  by  scission.  The  little  roda,  i»Weh 
in  the  fresh  state  seem  homogeneous,  after  they  have  been 
swollen  by  water  and  then  dried,  exhibit  an  envelope  and  a 
plasma.  Anthrax  bacteria  are  distinguished  from  other  bacteria 
(bacteria  of  decomposition,  as  found  in  animal  or  v^etable  infu- 
sions, bacteria  of  sour  milk)  particulariy  by  the  fact  that  they 


«  Objective  No.  7,  ocular  No.  3.— Tranblator. 
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have  a  certain  symmetry  of  form  and  api)earance,  and  are  devoid 
of  motkxiL  OUnerwise  their  behavior  with  reagents  is  exactly 
tlie  same  as  that  of  the  above-mentioned  varieties,  and  they  are 
noticeable  for  their  great  resistance  to  concentrated  acids  and 
alkalies. 

The  varied  descriptions  of  bacteria,  as  given  by  authors,  may  be  mostly  explained 
by  the  fact  that  the  bacteria  of  decomposition  and  other  post-mortem  products 
(blood-crystals)  have  frequently  been  mistaken  for  anthrax  bacteria.  Whether  the 
latter  are  capable  of  motion  in  the  blood  of  living  animals  is  as  yet  undecided. 
I  did  not  succeed  in  giving  them  motion  by  artificially  warming  the  blood. 

The  development  of  anthrax  bacteria  is  dependent  upon  the 


Fio.  9. 


— i^**?2"  bwJterU  flrom  the  blood  of  a  steer  which  died  of  apoplectiform  anthrax  (Caae  XII.,  L  c  »,  IL, 
18W).  The  aeirinentii  made  plain  by  artittcial  tweUing  (with  water).  Drawn  from  a  Ireah  preparation,  two 
days  after  death,  by  B.  Jager  (of  Bragg),  student.    Hartnack  0,  oa  8,  x  650. 

presence  of  oxygen.    By  being  dried  they  may  be  preserved,  but 


jmgUlj  dtiaUuifii  Uioei.  With  tbdr  depaitisc,] 
'  of  bactmm  of  decompositioii.  dkapp^»i 
of  Mithimr  blood.  The  disease  is  no  looker 
dered  bj  inocolmtioa  of  the  flmd,  which  is  either  tieg^«c 
gms  rise  to  pmtnd  infection.  Anthrax  bacteria  are  depmcd  i 
of  derdopment  bj  cooking,  or  hy  the  action  of  3 
<tf  MTHir. 

Uood,  After  fensskdag  ten  »i5ii^**>*  m^i 
to  be  mfeetiQaB.     A<xordiiig  to  iav 
lom  its  Timknce  aiter  bein^  coolced  lor  1 
entk  falocMl  mAin  wdl,  wliile  the  mu  I 
ii^  aadyiix  b J  inDcalaiioa. 

On  the  odio'  tttud^  bttcteria  are  apparently  not  destroyed  t^^ 
rery  low  temperatiues,  as  low  as— 1^  Fahr.  maintained  for  sevenl 
hoursw  According  to  the  investi^tions  of  Cohn,  they  become 
dormant  at  S^  Fahr.,  like  other  (saprogenic)  bacteria,  and  st^tm 
inglT  eren  at  a  somewhat  higher  temperatiire-  Under  the  infla* 
ence  of  cold  they  lose  certain  physiological  pcH^oliarides  (growtll 
action  on  foreign  substances),  not,  however,  the  power  of  fecorv- 
ing  their  derelopment  at  a  higher  temperature.  MoreoT^^^  ]bl^ 
teria  aie  destroyed  by  solutions  of  carbolic  acid,  chlorine  water, 
and  similar  disinfectants. 

Unfortunately  our  knowledge  of  the  behavior  of  anthnx 
bacteria  in  the  living  body  is  veiy  limited.  It  is  certain  thit 
they  may  appear  locaUy,  or  be  unevenly  distributed  (which  par- 
tially explains  their  frequently  alleged  absence) ;  and  further, 
it  may  be  concluded  from  the  clinical  and  anatomico-pathologi- 
cal bearing  of  many  forms  of  anthrax  (horse-typhns),  that  they 
may  di^^ppear  from  the  body,  as  I  have  endeavored  to  explsin 
elsewhere  (L  c,  p.  131), 

From  the  inteTmittent  cbaracter  of  anthrax,  wliich  is  freqneotlj  obBerred  («< 
my  work.  Case  X,,  p.  32  and  p.  ^),  and  the  paroijamal  nature  of  t] 
it  is  cert&inlj  allowable  to  aseitme  %  oorreq[>oiidiiig  appearance  of  hta 
and  a  gradnal  disappearuice  of  the  same.      In  this  waj  a  coinc 
bacteria  with  the  attacks  would  take  place  analogously  to  tbe  appeanu: 
reeurrent-Mpirothatf^  recently  discorered  by  Obermeier.*      Moreover,  it 


^  Prof,  Vvhn  ^in  BresUa),  In  a  commanication  by  letter,  ia  indined  to  aoo 
theorr. 
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bv  numeroas  injections  of  fungtis  into  the  blood  of  living  animalA^  as  well 

by  the  injection  of  blood  containing  bacteria  into  the  Teina  of  a  dog  {see  1.  c, 

XXXJX,  Inoculation  13,   p.  8G},  that  the  living  animal  organiBUi  1ms   the 

of  ejecting  blood  paraaitea  of  this  kind,   or  at  least  of  causing  them  to 

r appear* 
Sow  afifhrax  bacteria  or  their  germs  get  into  the  body  may 
imagined  without  diflBculty  by  recalling  the  common  charat!- 
&T8  of  these  organisms.  Whether  they  originate  from  the  soil, 
r,  becoming  dried  np,  as  the  remains  of  a  case  of  anthrax, 
dhere  to  some  object,  sooner  or  later  they  get  free  by  some 
iiechanical  influence,  or  by  accidental  contact  become  mixed 
rith  water.  Small  and  light,  they  are  wafted  by  the  breeze,  and 
ither  directly  breathed  in  by  the  animal,  or  they  fall  upon  the 
Imid  or  solid  food,  and  with  it  enter  the  body.  Such  bacterial 
Terms  suspended  in  the  air  may  be  washed  down  by  rain,  con- 
eyed  to  a  distance  and  deposited  in  any  phice  whither  chance 
day  cany  them,'  Tlie  penetration  of  anthrax  bacteria  through 
lie  loose  and  thin  mucous  membranes  of  the  animal  body  is  easy 
o  comprehend,  in  view  of  their  minute  size  and  of  the  fact  that 
?ven  hard  substances  (egg-shells)  oppose  no  obstacle  to  the  pas- 
sage of  analogous  substances,  as  w^ell  as  finally  of  this  fact,  tliat 
kecteria  of  decomposition,  after  death,  iH*netmte  imnn^diately 
^Ttm.  the  cavity  of  the  intetitine  (and  with  great  rapidity)  into 
•lie  organs  of  the  body,  and  sjiread  themselves  in  all  du^ec- 
Icns. 

The  teiiacitrf  of  the  anthrax  poison — bacteria — is  exceed- 
ngly  great-  In  the  dried  state  the  bacteria  are  able  to  pitiserve 
ilieir  virulence  during  months,  and  even  many  years. 

Daraine  succeeded  in  produdng  anthrax  by  inoculation  of  driod  anthrax-hlood 
J^renty-two  months  old.     Einike*  relates  the  following  case  as  very  weU  illustrating 


*  It  iis  noticeahle  that  similiiT  ideas  prevailed  in  the  olden  time  concerning  the  origin 

**»d  spread  of  anthrax:  **Take  you    haiifUulB  of  aahes  of  the  furnace,  and  let  Moaea 

e  it  toward  heaven  in  the  sight  of  Pharaoh,  and  it  shall  become  email  dust  in 

land  of  Egypt,  and  shall  be  a  boil  breaking  forth  with  blaioB  npoa  map,  and 

least**  (Exodus  IX ^  8-10),     The  pecuUar  belief  cxiBting  in  North  Sweden  in  the 

itary^  that  a  fabnlous  animal  dropping*  out  of  the  air  caused  anthmit^  wan  so 

rooted  that  Linnftm  and  ^StMnfUr  received  it  into  the  zoological  syatem  a&furia 

niis,  and  later  it  was  retained  in  its  position  by  Palltta. 

ilittheilujigen  aoa  der  thiemrztlicheu  Praxis  im  pretuyj.  Staate^  1855* 


394  BOLLINGER. — INFECTIOIT  BY  ANIMAL  POISONS. 

the  virulence  and  tenacity  of  the  poison.  The  skin  of  an  ox  (from  idioae  IM  two 
pei-sons  got  carbuncle),  'which  died  of  anthrax  in  the  fall  of  1852,  was  soaked  intbe 
following  spring  in  the  water  of  a  pond,  and  then  made  up  by  a  saddler  mto  har- 
ness. The  saddler  got  carbuncle.  From  a  flock  of  sheep  which  were  washed  in 
the  pond  four  weeks  later,  twenty  perished  in  a  few  days  of  anthrax,  and  both  of 
the  horses  (for  whom  the  new  harness  was  made),  after  they  had  worn  it  for  four 
days,  died  of  the  disease  in  forty-eight  hours. 

Hence,  anthrax  may  be  characterized  as  follows : 
Anthrax  is  an  acute  infectious  disease.  The  infectious 
material  consists  of  a  vegetable  parasite,  which  is  produced  ia 
the  diseased  animals  (endogenous),  and  perhaps  also  finds  the 
conditions  adapted  to  its  development  outside  of  the  same, 
namely,  in  the  soil  (ectogenous) ; — it  being  understood  that  the 
soil  has  been  previously  impregnated  with  these  organisms  or 
their  germs.  Anthrax  is  not  contagious  in  the  ordinary  sens^ 
of  the  term,  since  an  immediate  contagion  from  animal  to  anim^ 
has  hardly  been  proved.  It  is,  however,  in  a  high  degree  traas- 
missible  (mediate  contagion),  since  the  anthrax  poison  may  t^ 
preserved  for  a  long  time,  and  transported  by  numerous  medial:-© 
objects.'  The  poison,  which  although  a  fixed  one,  is  also  dif- 
fused through  the  air,  most  often  enters  the  body  through  tlie 
lungs,  but  perhaps  also  it  gets  in  with  the  food  and  drink. 

Appearance  and  Spread. 

We  have  shown  above  that  the  herbivorous  animals  are  par- 
ticularly liable  to  acquire  anthrax,  that  the  susceptibility  is  less 
in  the  omnivorous,  and  least  of  all  in  the  carnivorous.  Indisput- 
ably the  disease  appears  most  often  among  the  domestic  animals, 
— cattle,  horses,  sheep — the  ass  and  the  goat  being  less  often 
attacked.  Swine  also  suffer,  although  much  less  often  than  is 
commonly  believed.  They  are  subject  to  a  scourge  which  is  fre- 
quently, though  falsely,  reckoned  as  anthrax,  and  is  indeed  sim- 
ilar to  it  in  many  of  its  features,  and  equally  dangerous— the 
hog-plague  (Rothlauf,  Scltweineseuche^  mal  rouge).     Anthrax  is 

'  While  Davaine  maintained  the  non -contagiousness  of  anthrax,  yet  he  evidently 
drew  his  conclusions  from  considerations  similar  to  those  here  advanced,  and  only 
erred  in  that  as  a  counterpart  he  set  up  septicasmia  as  a  contagion. 
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^  easily  communicable  (by  iuoculation)  to  guinea- pigs,  witli 
"    difiicuUy  to  dogs  and  poultry,  somewhat  more  easily  to 

l^mong  the  wild  animals  ruminants  are  most  often  attacked, 
^iaUy  the  roe,  the  stag,  the  reindeer,  the  buffalo,— and  tlin 
liant  is  nut  spait^d.  Scientitic  investigations  must  decide  in 
I  relation  certain  pestilential  diseases  of  other  animals  sskind 
flBthrax— diseases  wliirh,  affecting  especially  birds,  mice, 
li^  etc.,  in  anthrax  districts,  are  frequently  i-egarded  as  cases 
He  latter. 

pre!  anil  du  Plcaais,'  a  few  years  since,  describe cl  a  malady  rosemblin*^  anthrax, 

[  thesnmll  i)erdi  (prrnt  jiutuiidin)  of  Liiki:  GeDova  and  its  trilmtariiH,  in  which 

kwcre  found  in  the  blood.     This  infectious  disease,  though  evidently  uf 

\  origin^  and  described  as  typhus,  could  not  be  communicated  to  other  oni- 

'  inoculation. 

to  its  geographical  area,  anthrax  is  found  in  all  latitndes 
[in  all  portions  of  the  world,  as  Heiismger  has  proved  by 
mgh  research.  In  the  farthest  iiiluibit<-d  polar  refrions  (Lap- 
Siberia)  it  mges  as  in  the  tenipei-ite  xunes  (Hungary)  and  in 
)pics(West  Indies),  As  to  our  special  portion  of  tlie  earth, 
c,  more  or  less  severe,  apjiears  in  n^jarl}^  all  the  districts  of 
bpe.  It  is  most  widely  spread  in  Russia  and  ^Siberia,  and  is 
illy  dreaded  in  the  latter  as  the  Siberian  boil-plague  (Beulen- 

N- 

k  1864  there  died  In  Rusaia,  of  the  Siberian  Ixiil- plague^  73j000  horses  (Herinff's 
Bibericht  fflr  1805,  p.  ;J3).  In  Gimvtimenient  Nowgorod  alune,  durin;^  four  yraia 
MBTOJj  aceordiiig  to  Grimm  (Virchow*s  xVrchiv,  B.  54,  p.  202),  there  perished 
ur&z  more  thun  5 5,000  horses,  cowa,  aud  8hecpf  and  525  men  besides. 

|Lnthrax  is  particnlarly  common  in  Hungary,  in  the  districts 
jhe  lower  Danube,  and  in  certain  parts  of  Francp  (Auvpi'gno, 
knee,  Sologne,  Eure  and  Loire).  In  Gennani^  one  of  the  chief 
hrax  districts  is  the  Prussian  province  of  Saxony. 


\ 


Symptoms,  y 

i 

Bince  Cliabert,  the  different  forms  of  anthrax  have  been  com- 
Eily  &t:*pai*ated  into  two  great  elasses,  the  more  nervous  fonns 

I  '  Gaz.  dm  Hupitaux,  No.  122,  p.  487,  l&ftS. 
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being  designated  carbnncular  fever  (Milzbrandfieber).  the  moiij 
anatomical,  anthrax  or  carbuncle.     While  the  former  are  ] 
ularly  acute,  and  often  last  only  a  few  hours,  and  depend 
ingly  more  upon  the  action  of  the  malarial  and  anthrax 
tipon  the  nervous  system,  the  carhunciilar  and  slower  formal 
more  marked  by  anatomical  and  chemical  changes. 

Among  the  carbuncular  fevers,  m  which,  from  its  shofii 
nsnally  fatal  course^  the  disease  does  not  reach  the  stage  of  1 
outbreaks,  authors  class  the  following:  the  apoplectif 
lightning-like  anthrax  {Enfsturz^  Nexertschuss^  TeuftUit 
apoplexia  carbune'ulosa)^  maniacal  anthrax  {Milzbrat 
rabies  carbunculosa)^  and  finally,  intermittent  anthrax  (i 
mittens  carbunculosa).  On  the  other  hand,  to  the  carbuncd 
and  erysipelatous  forms  of  anthrax,  with  local  manifestatioia,J 
belong  tlie  hoi^e-tyj^hns  {Pferdetypku^),  (Roll  and  BruckrauD^j 
tongue  anthrax,  rectal  carbuncle,  **  Ruckenblut,'"  the  carhunci'i 
lar  dist'ase  of  cattle,  anthrax  carbuncle  and  sloughing  en'^ipelfl  | 
of  sheep,  and  quinsy  (mouth  or  gum  anthrax),  anthrax  qiiiBJT, 
the  '*\Veisse  Borste,^'  and  the  sloughing  erysipelas  of  swine. 

The  fauitiness  of  this  classification  is  due  to  the  fact  tbnt  eTcn  in  the  i 
carbuncular  fever,  in  the  nit>st  acute  ca&es  of  the  difleasc  as  I  have  proved,  tli:^ 
never  fail  to  he  localizations  of  the  malady ;  such  are,  namelj,  the  jelltUke  btst  ^ 
orrhajric  infiltratioua  in  the  different  internal  organs,  especiaUy  the  connective  t 
of  the  abdominal  and  thoracic  cavities,  and  further,  the  intestinal  carbande,  wtiA  j 
in  its  origin  as  well  as  anatoniically^  ia  indistinguishable  from  the  external  nitaare*  I 
carbuncle,  as  it  is  also  from  the  local  expressions  of  the  disease  in  tbe  neck,  aolll  j 
tongue,  in  the  rectnm,  and  in  other  places. 

The  diflferent  forms  of  anthrax,  as  affecting  the  domestic  aai*  ] 
uials  in  a  general  way,  may  be  more  aecurately  arranged  ifi 
follows  : 

1.  Apopleetlform  ardhrax  {oMIitax  aeutissimus  simfouif^  j 
yanle)j  which  only  lasts  from  a  few  minutes  to  several  hours. 

2.  Avufe  anthrax  {anthrax  acuiiis\  lasting  from  a  ft 
to  a  few  days. 

3.  Subacute  forws  of  anthrax  {anthrax  svbaetdus). 
n<^re  slinnld  bp  included  all  cases  of  anthrax  of  a  lo 

tion,  r*s]>e{'ially  the  j^o-ralled  horse- typhus. 

Among  tlie  apoplectic  and  acute  forms  are  to  be  p 
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bplecticj  maniacal,  and  intermittent  anthrax — the  carbuncular 
r — while  the  majority  of  the  erysipelatous  and  carbuncular 
would  belong  to  the  aubacute  forms. 

^The  period  of  incnbation  of  anthrax  among  the  domestic  ani- 
uals  has  been  variously  estimated  by  authors.  In  many  cases 
me  disease  is  said  to  break  out  immediately  after  the  reception 
C  the  infectious  material.  In  medium-sized  animals  (sheep, 
Dats),  after  inoculation,  a  period  of  incubation  of  three  or  four 
ays  has  been  observed,  during  which  the  animals  have  ftpi>eart?d 
atirely  well.'  The  same  holds  good,  apparently,  for  cattle  and 
orses.    For  the  former,  according  to  my  experience,  the  incuba- 

gn  hardly  lasts  longer  than  four  or  five  days.  Among  the 
aller  animals  (rabbits,  cats)  the  incubation  is  twenty -four, 
tiirty-six,  or  forty -eight  hours— seldom  three  or  four  days. 

On  accoiint  of  the  numerous  fonns  assumed  by  anthrax,  the 
ymptoms,  during  life,  are  much  varied  and  difficult  to  depict. 

In  the  apoplectifoTm  eases ^  wliich  are  very  frequent,  and 
biefly  affect  cattle  and  sheep,  the  animals  drop  as  if  they  had 
eceived  a  blow,  go  into  convulsions,  show  a  rise  in  the  pulse,  and 
ticreased  quickness  in  respimtion,  cyanosis,  dyspna^a,  and  often 
a  a  few  minutes  the  fatal  termination  is  reached.  In  such  cases 
fe  appears  that  the  animals,  immediately  beforehand,  showed  a 
rood  desire  for  food,  or  were  turned  out  to  work  in  the  full  pos- 
^^ssion  of  all  their  functions.  They  are  frequently  found  dead 
ti  their  stalls  in  the  morning,  though  having  had  the  best  appe- 
ite  the  evening  before,  and  not  having  manifested  the  least  mor- 
>id  symptom. 

Acif^e  attacks  of  anthrax  run  the  following  course  in  cattle 
ttd  horses.  The  animals,  wliile  in  full  health,  suddenly  suf- 
^^r  from  a  diminished  appetite,  or  they  lose  it  altogether.  In 
xiilcli  cows  there  is  a  diminution  or  an  entire  stoppage  of  the 
*^retion  of  milk.  Thii-st  is  increased ;  the  animals  begin  to 
3,  and  frequently  there  is  a  pronounced  chill ;  the  surface 

lid.  After  a  variable  duration  tliis  coldness  is  succeeded  by 
irked  heated  stage.  It  is  almost  the  rule  to  observe  peculiar 
ulsive  movements  and   clonic   spasms   of  the  extremities. 

90Haeh  {t  a)  eBtimatea  the  duration  of  iucnbation  in  abe«p  B-t  from  thiit j  to 
eight  hours,  reuchmg  sometitiLes  seTeral — as  manj  as  six — diija. 
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During  the  remissions  the  animals  appear  weak  and  depressed, 
or  they  may  again  seem  in  perfect  health,  eating  and  chewiiq; 
the  cud.  The  activity  of  the  heart  is  increased ;  the  number  of 
pulsations  nearly  doubles  the  normal  frequence ;  the  temperature 
rises  to  106°  or  107°  Fahr.  The  excrement  is  frequently  either 
mingled  with  dark  blood,  or  decidedly  bloody  and  diarrhoeal. 

Tlie  symptoms  above  detailed  generally  appear  in  a  parox- 
ysmal manner.  Between  the  paroxysms  irr^ular  remissioM 
and  intAmissions  may  be  observed,  lasting  a  few  hours—often 
six,  twelve,  or  twenty-four. 

In  cases  of  the  intermittent  character  the  animals  seem  in  the 
intervals  to  be  entirely  well,  or  have  such  inconsiderable  symp- 
toms of  disease  that  the  latter  readily  escape  notice. 

In  fatal  cases — and  the  mortality  reaches  about  70  per  cent, 
among  cattle  and  horses — the  breathing  during  a  paroxysm 
becomes  labored  and  gasping  (dyspnoea),  such  raucous  mem- 
branes as  are  visible  grow  cyanotic,  the  extremities  cool,  the 
convulsions  become  violent,  opisthotonos  and  convulsive  con- 
tractions of  the  muscles  of  the  eye  are  observed,  so  that  only  the 
white  of  the  eye  remains  visible,  the  animal  grows  very  weak 
can  no  longer  keep  itself  upon  the  feet,  the  temperature  falls 
below  the  normal  standard,  the  extremities  become  cold,  the 
pupil  is  dilated  to  its  utmost,  and  death  follows  in  the  form 
of  asphyxia,  genei-ally  twenty -four,  thirty-six,  or  forty  hours 
after  the  appearance  of  the  first  symptoms  of  the  malady.  On 
the  other  hand  in  cases  running  a  favorable  course  convalescence 
sets  in  just  as  rapidly,  and  there  is  never  any  fear  of  sequelae. 

Although  in  a  majority  of  the  cases  among  cattle,  cutaneous 
carbuncles  are  absent,  the  latter  are  more  frequent  in  horses, 
and  especially  in  the  slower,  less  acute  cases,  extensive  carbun- 
cular  infiltrations  are  frequently  found,  which  generally  occupy 
certain  parts  (by  preference  the  head,  neck,  extremities,  and  the 
under  portions  of  the  breast  and  belly),  and  often  present  them- 
selves as  conical  swellings  of  a  board-like  hardness. 

In  other  respects  the  symptoms  of  the  acute  forms  of  anthrax 
are  similar  in  horses  and  cattle.  The  animals  suddenly  show 
great  weakness,  they  seem  stunned,  and  there  are  hemorrhages 
into  the  mucous  membmnes  within  sight,  especially  the  nooa 
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(wreathing  comes  on  with  increase  in  the  pnlse,  ele- 

'  -ratiire,  colic,  together  with  convulsions,  and  a  fatal 

^       may  be  reached  in  a  few  hours,  though  frequently 

^    eveiul  days  have  passed.    As  in  the  anthmx  of  cattle, 

^'^s  these  ejmptoms  may  show  distinct  paroxysraSj 

1^  and  (although  less  pronounced)  intt^nnissions, 

^^  utaneous  carbuncles  occur,  and  in  many  regions  they 

^0ien  on  cattle,  cool  and  painless  furunculoid  swellings 

1^  quickly  develop  on  different  portions  of  the  body. 

^pon  these  spots  shows  them  to  be  emphysematous, 

^  crackling  sound  {Gerdusch,  ranscJiendeT  Brand), 

ae  disease  not  prove  promptly  fatal,  large  portions  of 

nt  are  thrown  off  in  slough,  and  enormous  ulcers  are 

behind. 

ediuin-sized  and  small  animals  (goats  and  rabbits)  the 

as  during  life  are  far  less  clearly  marked  ;  the  dyspn<Ta, 

^  the  dilatation  of  the  pupils,  and  indeed  the  convulsions, 

observed. 

PATHOLOGICAL   ANATOMY, 

>  tlie  changes  found  on  po^^t-mortem  examination,  there 
►ential  difference  betwef*n  cattle  and  hordes, 
r  death  from  apoplectiform  or  acute  antlinix  in  cattle, 
Mi  is  found  to  be  dark,  thick,  tarry,  and  unci ot ted,  just 
after  blood-letting  during  life.  The  entire  v<4ious  sys- 
agorged.  The  spleen  is  n^gularly  enlarged  up  to  two, 
five  times  its  natural  size.  It  is  pu1])y  and  softened  in 
ichjTna,  and  of  a  dark  color.  In  the  intestine  it  is  cus- 
to  find  a  tar-like  bloody  substance  ;  the  infee^timd  walla 
Uy  the  small  intestine)  are  more  nr  Ipss  intiltrated  with  a 
lon'hagic  exudation  ;  similar  jelly-like  infiUrations  are 
I  the  omentum,  the  mespntiTy,  in  the  mesenteric  ghinds, 
the  fatty  tissue  around  the  kidneys.  The  abdominal 
>ften  contains  a  sero-hi'morrhagic  effusion  (Hydrops 
large  and  small  collections  of  blood  are  found  in  the 
iV  structure  of  the  heart,  and  effusions  of  blood  under 
o-  and  epicardiuin,  especially  about   the  auricles.     In 


the  «ial  of 
ccmtemsmte 

Th^  lajge  gfaada,  K«r^  »d  Id^Mj^  as  m  rule,  ur?  swolte 
tb^  far^ochjnia  Amdj^  socrala^  fUD  of  blood  (trabe  I 

In  the  blood,  beads  the  laMmm  cif  bBetetia,  the  wfaito( 
ptisclf^  are  found  to  be  caoadenbly  increased  in  nimiba: 
re^l  corpuscles,  for  the  most  put^  are  of  lessened  cx^n^i^teiice^i 
manifest  a  tendency  to  cohete  tpgHher  in  little  heaps. 

Ori  microjfcf/pic  examination  of  the  carbuncles — in  the  h^  \ 
tine  aa  well  aa  elsewhere— and  of  the  jelly-like  heme 
effrisioas  into  the  connective  ti^soe,  there  are  found  in  the  < 
lanes,  which  are  considerably  dilated,  besides  a 
white  blood  corpnscles  (cellnlar  cedema),  namerons  bactoiikl 
and  a  finely  gran  alar  mass,  consisting  partly  of  nietamorplio«4| 
\>\fy(A  detritns,  and  partly  of  bacterial  germs. 

In  anthrax  of  smaller  animals  (goats,  rabbits)  the  ca 
changes  are  Tijuch  less  positively  pronounced.    The  spleen 
BJi^'litly  enlarged,  there  is  not  much  of  the  Jelly4ike  blo< 
f^ion,  the  liemon-hages  are  more  scattered,  and  OBdems 
dio^jsical  changes  are  often  found.     The  blood  in  goati 
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and  in  other  respects  shows  the  same  variations  from  the 
lal  type  as  in  larger  animals. 

could  not  remark  any  special  tendency  toward  rapid  decom- 
sition  in  the  cadavers  of  cattle  and  goats,  which  had  perished 
anthrax,  although  it  was  somewhat  evident  in  horses.  On 
5  other  hand,  rigor  mortis  was  almost  constantly  absent.  The 
ter  is  explicable,  as  is  the  softening  and  the  cohesiveness  of 
3  blood  corpuscles,  and  the  failure  of  the  blood  to  clot,  by  the 
ecial  property,  which  the  bacteria  possess,  of  rapidly  softening 
^uniLnous  bodies* 

i^The  increase  of  white  blood  corpuscles  is  evidently  a  direct 
It  of  the  acute  irritation  and  swelling  of  the  lymphatic 
ids  and  of  the  spleen,  giving  rise  to  a  lively  production  of 
iph  cells.  It  is  easy  to  understand  that  the  bacteria  and  bac- 
rial  germs,  which  are  found  in  great  numbers  in  these  organs, 
pLsion  an  abnormal  irritation  there,  as  indeed  was  proved, 
en  in  man,  by  Buhl. 

Tlie  thickness  of  the  blood  is  due  to  its  being  deprived  of 
liter  by  the  dropsical,  Jt^lly-like,  and  (Edematous  effusions. 
le  dark  color  is  caused  by  carbonic-acid  poisoning. 
kThe  carbuncles,  the  oedematous  infiltrations,  the  trant^ndationa, 
fe  hemon4iages,  are  explicable  partly  by  the  already  detailed 
eckinical  obstruction  (embolism),  partly  by  the  chemical  action 
Ithe  bacteria,  an  assumption  which  (as  has  been  thoroughly 
lacussed  by  me  in  another  place,  L  c)  appears  tt>  be  establislied 
y  various  experiments,  especially  those  of  L.  Fninck.'  The 
X'al  hyperiemias,  the  cellular  cedema,  in  jiart  the  hemorrhages, 
t^  due  on  the  one  hand  to  the  blood  changes,  but,  on  the  other, 
bi?  acutely  disturbed  nourishment  of  the  walls  of  the  vessels  is 
J  be  borne  in  mind  as  a  factor  of  not  less  importance, 
pAfew  words  on  the  diagnosis,  prognosis,  and  treatment  are 
U  that  is  required  to  conclude  what  we  have  to  say  concerning 
iithrax  of  the  domestic  animals. 

Prognosis, 
e  prognosis  of  anthrax  is  very  unfavorable.    As  already 

tf  Ahreflbeiicbt  der  GentralthieiarziieiBohiile  zu  Munchen,  pro  186d-70j  p.  2SL 
VOL.  m.-*26 
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stated,  the  percentage  of  mortality  in  cattle  and  horses  reaches 
about  seventy.  In  the  most  acute  cases,  the  apoplectic  form, 
recovery  is  the  greatest  rarity,  and  in  less  acute  attacks 
the  mortality  is  placed  by  many  authors  as  high  as  from  76  to 
80  per  cent. 

Diagnosis. 

Outside  of  anthrax  districts,  the  diagnosis  during  life,  esp^ 
cially  of  sporadic  cases,  is  often  made  with  difficulty,  and  fre- 
quently is  absolutely  impossible.  An  examination  of  the  blood 
of  the  living  animal — which  I  was  frequently  induced  to  under- 
take to  verify  the  diagnosis — gives,  as  a  rule,  a  negative  result^ 
when  the  blood  is  taken  from  the  animal  during  an  intermission, 
or  a  remission,  and  in  such  cases  inoculations  are  also  unsuccess- 
ful. The  same  holds  good  for  cases  which  have  gone  into  con- 
valescence. An  autopsy,  as  a  rule,  leads  to  a  positive  conclu- 
sion, and  in  doubtful  cases,  inoculation  of  rabbits,  guinea-pigs, 
goats,  and  sheep  is  a  sure  and  befitting  adjuvant  to  diagnosis. 

When  in  the  blood  of  a  living  animal,  or  immediately  after 
death,  the  characteristic  bacteria  are  encountered,  the  diagnosis 
is  assured  beyond  a  doubt ;  but,  on  the  other  hand,  should  the 
latter  not  be  found,  it  cannot  be  decided  that  anthrax  is  not 
present,  as  is  evident  from  the  views  which  have  been  aheadjr 
advanced  concerning  the  behavior  of  these  organisms. 

The  difficulty  of  a  certain  diagnosis  of  anthrax  lies  chiefly  in  a  lack  of  vis^ 
nimity  as  to  just  what  is  to  be  considered  anthrax — a  feature  which  added  noti 
little  to  the  confusion  which  long  existed  in  the  anthrax  question,  as  it  did  alio 
in  the  bacterial  question.     Haubner  appears  to  take  the  proper  position  when  1m 
declares  that  anthrax  itself  is  seldom  mistaken,  but  that  other  maladies  are  ofteB 
incorrectly  considered  to  be  anthrax.     To  this  class  of  diseases  belong,  accor^og 
to  my  experience,  putrid  infection,  septicaemia,  and  other  specific  maladies, — aa  for 
example,  the  so-called  erysipelas  of  swine  (Rothlauf), — which  in  a  measure,  ind 
indeed  in  different  particulars,  bear  a  strong  resemblance  to  anthrax,  but  in  realitj 
are  very  different 

Prophylaxis. 

Contrary  to  the  prevalent  opinion  that  the  prophylaxis  of 
anthrax  in  districts  where  it  is  enzootic  is  difficult  to  carry  out 
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Svely,  I  have  no  doubt,  as  may  appear  from  what  has 
dy  been  said,  that  the  effort  is  well  worthy  of  trial.  If  it  is 
^lished  that  only  guch  soil  as  has  been  impregnated  with 
LBthiax  poison  constitutes  a  source  of  disease,  and  since  we 
w  that  the  malady  apparently  has  its  exclusive  existence 
agh  infection,  by  transmission  of  the  poison, — let  this  occur 

may,  through  the  wind,  the  water,  food,  insects,  or  in  any 
»er, — and  since  we  know  tliat  the  poison  is  in  the  highest 
ee  transportable — means  and  ways  immediately  suggest 
Nselves  by  wliich  a  successful  contest  may  be  maintained 
fcst  this  fearful  enemy.      Careful  disinfection,  thorough  dis- 

of  the  dead,  of  the  excrement,  and  of  all  objects  to  wluch 
pus  of  the  diseased  animals  may  adhere,  protection  from 
ts,  etc.,  are,  as  numerous  and  well-attested  facts  teach 
le  most  important  elements  in  the  struggle  with  this  dis- 

i  addition  to  the  above,  as  a  matter  of  course,  such  general 
lations  as  have  a  bearing  upon  the  improvement  of  the  con- 
bs  of  the  soil,  and  the  establishment  of  more  perfect  drain- 
are  of  the  greatest  significance.  The  prophylactic  employ- 
tof  antiseptic  means  (as  carbolic  acid)  in  the  drinking-water 
here  and  there  been  proved  of  service. 

lie  legal  eDactments  rtdating  to  these  STibjccta  in  most  Btatcs  are^  in  the  main, 
I  to  cover  the  ground,  and  when  they  are  thoroughly  carried  out,  offer  a  cer- 
U&rantee  against  the  transmission  and  extension  of  the  malady-     Yet,  accord- 

►  ray  experience,  collected  on  the  spot,  in  connection  with  many  casrs  of 
X,  the  sanitary  police  regulations  are  generally  carried  out  in  an  entirely  unsat- 
rry  manner.  In  enzootic  anthrax,  at  least,  the  frequency  of  the  disease  certainly 
pelation  to  the  manner  in  which  the  abovc-mentinned  prcaerviitive  meaaurea 
Tied  out  (disinfection,  disposal  of  cadavers,  and  of  all  things  pertaining  to 
leased  animak).  It  ia  therefore  entirely  incomprehonsiljle  to  me — agjiin  iup- 
.  by  special  experience— how  so  well-versed  an  obaerver  as  ITaubner  (Tland- 
der  VeterinSrpolizei,  Dresden,  1869,  p.  £!>!)  can  desire  to  limit  the  sanitary 
regulations  down  to  instruction,  and  to  leave  the  rest  to  self- protection ;  and 
K>,  on  the  ground  that  while  anthrax  is  indeed  an  enzootic  and  infectious  dis- 
b  is  not  contagious.  Such  a  plan  ignores  the  transportability  of  anthrax 
,  and  its  tenacity  in  the  soil  (or  its  adheaiveneaa  to  all  sorts  of  objects),  ^nd 
Hows  the  skin  of  the  cadaver  to  be  removed — ^without  other  precautions  than 

►  disinfection— and  to  be  put  to  further  uses.  The  experience  in  ITesse  and 
:ony,  above  adduced,  corresponds  exactly  to  the  conclusiona  which  I  arrived 
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st  from  mj  experieooe  in  this  directioii  in  many  puts  of 
directly  to  &how  the  neoeantj  of  exerddng  the  dtnctest  poUoe  i 


Treatment, 

Among  the  remedies  whicli  have  been  used  for  anthni, 
blood-letting  is  the  one  most  commonly  resorted  to.  with— intta 
b^inning  of  the  disease — laxatives.  The  fallowing  meaaml 
have  also  been  recommended:  the  internal  use  of  acids.  ciM 
showering,  irritation  of  the  skin,  and,  in  weak  conditions,  ei- 
citants. 

Aside  from  all  these  remedies^  the  therapeutical  value  d 
which  is  thus  far,  to  say  the  least,  doubtftil,  advantage  has  h- 
qnently  been  derived  of  late  from  carbolic  acid  as  a  pr*>^'^'^ '^'^5'' 
as  well  as  after  the  disease  haa  declared  itself,  and  I  ca. 
ally  certify  to  its  valne  when  appropriately  employed* 

(^lalignant  pustule.    Carbuneulus  contagiosiiL) 

Anthrax  in  man  has  been  hitherto  almost  entirely  yielded  to 
the  domain  of  surgery,  and  too  little  attention  has  i>e<*n  bestowed 
upon  it  by  the  representatives  of  internal  medicine.  SomoA 
so,  indeedj  that  one  of  the  most  recent,  thorough,  and  popil** 
text-books  of  special  pathology  and  therapeurics  simply  rela« 
to  text-books  on  snidery  for  information  on  this  subject  «• 
account  of  its  ''especial  surgical  interest," 

Aside  from  the  fact  that  anthrax,  as  a  typical  iofectioTis  di 
ease,  might  claim,  on  the  ground  of  utility  alone,  a  promin^J^' 
place  in  the  teaching  of  the  internal  diseases,  certain  tru^'»^ 
which  have  come  to  light  of  late  years  prove  most  plamlTtW 
this  pest  has  nearly  the  same  claim  upon  the  physician  as  11^"^^ 
the  surgeon. 

Tlie  appearance  of  anthrax  in  man  has  been  long  ta< 
We  are,  however,  especially  indebted  to  French  physicians 
veterinarians  of  the  last  century  (Fonrnier,  1769 ;  MontfilB,  1 
Thomassin,  1780 ;  Cliabert,  1780)  for  positive  descriptions 
for  the  distinctive  characteristics  of  the  different  forms,   F 
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t  first  distingoishes  tlie  spontaneous  and  the  communicated 
feuncle  of  man.  Tlie  existence  of  the  latter  he  ascribes  to  the 
ng  of  the  tlesh  and  the  handling  of  wool  of  diseased  animals 
Danufactories,  While  Kansch  (1790-1811)  denied  the  conta- 
asness  of  anthrax,  he  granted  the  frequent  infection  of  men, 
I  intimated  that  the  malignant  pustule  (schwarza  Blatter)  of 
a  derived  its  exclusive  source  from  inoculation  of  the  anthrax 
mimala 

The  primary  existence  of  anthrax  in  man  was  again  stoutly 
ended,  and  supported  by  allusion  to  numerous  facts,  by 
fie  (18CM})  and  by  Davy  la  Clievrie  (1807). 
When  compared  with  the  development  of  medicine  in  gen- 
l,  the  progress  toward  a  knowledge  of  anthrax  in  man  was  not 
y  considerable  during  the  first  half  of  the  present  century,  as 
admirable  work  of  Heusinger  {1850)  very  clearly  reveals.  We 
e  already  referred  above  to  the  historical  and  geographical 
estigations  of  Heusinger,  and  have  only  now  to  state  that, 
»sequently,  many  authors,  especially  Virchow,  Bourgeois, 
raine,  Gnipon,  Koninyi,  Kicolai,  and  others  have  done  good 
rfce  in  relation  to  our  knowledge  of  anthrax  in  man,  while  a 
of  new  observers  (Buhl,  Waldeyer,  E.  Wagner,  Munch,  W. 
Her,  Leube,  and  others  have  called  attention  to  forms  of 
hrax  in  man,  which,  although  of  great  importance,  had  been 
lerto  but  little  noticed, 

Ajs  in  the  case  of  other  infections  dtseases,  we  must  decidedly 
y  the  spontaneous  origin  of  anthrax  in  man.  Since  we  have 
eavored  to  prove  above  that,  even  among  the  domestic  ani- 
ls, anthi-ax  never  appears  spontaneously^  and  that  the  infide- 
ls material  — anthrax  bacteria  —  reproduces  itself  endogen- 
ly  in  the  bodies  of  the  diseased  animals,  the  much  disputed 
jstion  of  tlie  spontaneous  origin  of  anthrax  in  man,  it  would 
tn,  may  be  denied  on  the  same  grounds.  If,  on  the  other 
id,  we  put  the  question  thus  ;  Can  man,  without  direct  inocu- 
of  the  anthrax  poison,  emanating  from  a  diseased  animal, 
fer  primarily  from  anthrax !  our  answer  would  be,  that,  thus 


newiy  mfliimet  1 

cannoi  €aacd\ 
yus  derdopiiHii, 
(L  c^  pu  40i^  iloMbto  this  method  of  g^t^ 
Kxjfijiji  (L  e^  |i.  Ua|  maeiders  the  soIqii^ 
ju,  Mjinniihiii     I  k»!d  already  staled  a  j 
pbw (L  CL,  PL  llTi  Att  cim  tbe  eMes of  mtestifldi 
ndic  aaiim:  iBaM,  WmUejer,  £.  Wagnet),  wliidi  kml 
published  dmiag  receni  jmt%  could  hardl j  famish  anj  sopp«^ ' 
tor  the  gpunfiBJMwm  oqgia  of  ttm  diaoMe  in  maiL    I 
these  cases  by  snppoa^g  Ae  infectiovs  material  to  hare  < 
thtf  arganism  throo^  the  lalfatiml  caaal,  and  especially  < 
mzed  the  fRcU  thai  after  establishing  the  tenacity  of  the  < 
gioos  inat€rial  c^  anthnx  and  the  manifold  means  by  ^ 
may  be  acqoired,  all  remaining  cases  (tho^e  apparently  i 
OILS)  are  to  be  ascribed  to  indirect  inoculation.     The  mare  iw*J 
publications  of  Kicolai,  E.  Wagner,  Leube,  and  Muller 
ratify  this  view.     Since  those  authors  who  collect  their  i 
^nce  from  aDthrax  districts  are  unable   to  give  us  any) 
mation  of  the  socalled  spontaneous  origin  of  anthrax, le I 
jystiJi*^d  in  giving  it  up  unconditionally;  but  yet  we 
c'on«i'd*f  that  the  mediate  communication  of  the  poison— wh; 
diffusable  and  transportable  as  is  hardly  any  other — miglitT^l 
^^sily  give*  rise  to  a  belief  in  a  spontaneous  origin  of  the  disfitf^ 


Thm  trtm«portal>iMty  of  antlirai  poison  for  long  distances  was  il 

ri'cr»^mizid  by  Giiipon  (1*  c.)^     Facts  in  our  possession  show  beyond  a  c 
m  imported   into  Europe  from  Siberia,  and  over  the  Atlantic  Ocean 
Amfrirrfl  m  well,  and  that  too  not  un frequently.     More  than  a  handit< 
(17*10)  Foumier  reported  ujion  the  frequent  and  very  cornTOon  method  «« 
**(on  of  finthriix  to  men,  in  tlie  manufacture  of  thH  wool  of  diseased  anii 
tapeatry  works  of  Montpellicr,     The  great  tenacity  of  the  poison  was  aUc 
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BfUniier,  as  well  as  tbe  fact  that  it  ret4!itned  its  Tirulcnce  througti  maoj  jeara. 
iwise  Montfila  (1776)  relates  that  anthrax  is  transmitted  to  m&n  in  part  bj 
iliog  diseased  animids,  partly  by  the  maDUfacture  of  their  hides,  hair,  wool,  etc., 
ell  as  by  the  bites  of  files. 

Ab  a  residence  in  an  anthrax  district  does  not  necessarily  pro* 
|e  the  disease  in  man^  neither  is  the  neighborhood  of  diseased 
mals  a  sufficient  cause  for  its  occurrence.  If  we  investigate 
re  closely  the  different  ways  in  which  man  acquires  anthrax, 
shall  lind  that  the  following  modes  may  be  established  : — 
1.  The  Direct  IfwculaUon  of  the  Poison. — This  applies  espe- 
ly  to  individuals  who  in  the  course  of  theu'  occupation  come 
)  contact  mth  diseased  animals  or  theu-  remains,  as  for  in- 
loe,  shepherds,  husbandmen,  laborers,  tanners,  butchers,  veter- 
rians^  and  workers  in  hides,  in  horsehair,  in  woollen  fabrics, 
.  in  paper-making.  Such  manipulations  as  are  required  in 
&d-letting,  slaughtering  and  skinning  anhnals,  and  in  burying 
EH  or  preparing  them  for  food,  manifestly  expose  to  the 
(itest  danger.  In  such  cases  the  inoculation  is  genei-ally 
emal,  and  the  point  of  entrance  of  the  poison  is  situated 
inarily  on  those  parts  of  the  body  which  are  the  seat  of  slight 
Uries  or  are  deprived  of  epidermis. 

[loe  of  the  most  common  methods  of  infection  is  in  the  washing  of  wool,  hair, 

I  derived  from  diseased  animals.     Beaidus  ^'hat  has  been  said  by  Fouraier 

iidy  given)  and  the  cases  of  Trousseau »  cited  by  Virchow,  some  more  recent 

►tiona  are  worthy  of  notice.     Kolb  ^  reports  aeveral  cases  of  inoculation  of 

by  meaoa  of  rags  which  were  used  in  a  pa[)er  factory  in  Styria.     Among 

thirty  or  thiity-flve  hands  of  a  paper  factory,  Dokahl,  during  the  course  of  four 

hre  years,  treated  eleven  cases  of  malignant  pustule  due  to  Ihe  abore  cause  and 

niiiating  fatally  in  from  forty  to  forty -two  houi^.     Borstiebcr'  narrates  that,  in 

Hg-Ncustadt  and  the  neighborhood,  where  the  chief  buBtneas  18  in  wool,  tanning, 

B  the  manufacture  of  coarse  hats  from  wool,  anthrax  is  very  frequent  in  man,  and 

Ml  terminates  fatally-     Malignant  puistule  may  arise  from  simply  carrying  the 

Hiiind  skins  of  diseased  anim tils.     Brotm^    notici^d   tliat  thtt  workens  in  h'Htht^^ 

'"  hmentfl  often  got  authmx  carbuncle  on  the  side  of  the  neck.     He  explains 

^w     >m  the  manner  in  which  the   laborers  carry  the  hidesi,  and  advises  the  use  of 

f^fcwfcive  bands  about  the  neck. 

'Deutsche  VierteljahiBchriffc  In r off,  GesiindheitHpttege,  II.,  p.  31d,  1870. 
*  Wiener^  med.  Presae,  Nos,  7  and  8,  1870. 
•Bull,  de  TAcad,  de  Med.,  XXXllI.,  p,  3«7,  1808. 
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Moreover,  it  has  been  established  by  numerous  observations,  that  anthrax  poiwD 
adhering  to  the  uninjured  skin  is  able  to  penetrate  into  the  body  through  the 
cuticle — ^probably  by  first  entering  the  hair  follicle. 

2.  Eating  the  Jlesh  of  diseased  animals^  as  also  their  milk, 
or  the  butter  made  from  it.  In  this  form  of  infection  the  poison 
may  enter  the  body  either  through  some  slight  epithelial  abra- 
sion on  the  lip  or  in  the  mouth,  or  directly  through  the  stomach; 
or,  finally,  the  bacteria  may  penetrate  into  the  lungs  during  the 
eating  of  infected  food. 

This  method  of  acquiring  the  disease  is  relatively  infrequent. 
In  the  great  majority  of  instances  infected  flesh  is  eaten  by  man 
without  injury ;  indeed,  such  meat,  after  being  properly  roasted 
or  boiled,  is  generally  harmless.  Man  in  this  respect  resembles 
the  carnivorous  animals  (dogs),  whose  gastric  juice,  as  has  been 
experimentally  proved,  is  capable  of  destroying  the  poison  even 
in  raw  flesh.  From  various  facts,  however,  bearing  upon  this 
point  (Schwab,  Wasservogel,  and  others),  the  assumption  that 
by  cooking  the  meat  the  poison  will  always  be  destroyed,  must 
be  set  down  as  incorrect.  I  myself  have  never  witnessed  the 
least  disagreeable  result  in  men  who  had  eaten  the  flesh  of  ani- 
mals that  had  perished  by  the  most  acute  and  formidable  forms 
of  anthrax.  In  many  cases  it  is  difficult  to  decide  whether  the 
eating  of  the  flesh  or  direct  contact  with  it  is  the  cause  of  the  in- 
fection, since  the  latter  almost  always  co- exists  with  the  former. 

A  few  proofs  may  be  adduced  in  support  of  this  latter  sapposition.  Meyer* 
observed  that  not  one  out  of  two  hundred  men  who  had  eaten  the  flesh  of  a  diseiMd 
ox  became  sick,  while  five  persons  who  had  handled  the  flesh  were  attacked  with 
anthrax,  and  three  of  them  died.  Wasservogel  •  reports  a  case  where  in  one  family 
three  children,  who  had  only  eaten  the  flesh  of  a  diseased  animal,  but  had  do^ 
assisted  in  preparing  it,  remained  well,  while  nearly  aU  the  other  members  of  tbe 
same  family,  who  had  prepared  the  same  animal  for  eating,  got  malignant  pustolet 
and  one  of  them  died.  That  the  milk  and  butter  of  sick  animals  likewi* 
possess  virulent  properties  is  proved,  according  to  Heusinger  (L  c,  pp.  29, 80,  and 
39),  by  numerous  observations  in  America  and  Russia.  The  malady  so  produced  '^ 
the  ''milk  sickness  ^^  of  the  Americans.  As  to  the  noxiousness  of  milk,  as  established 
by  experiment,  see  my  results  already  given. 

*  Preuss.  med.  Vereinszeitung,  1841,  p.  149. 

*  Allg.  Wien.  med.  Zeitong,  1871,  Nos.  1  and  a 
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8.  T?it  transmission  of  anikrcta; from  I7ie  domestic  animals 
man  is  often  effected  hy  insects  (flies)  which  have  been  in 
.tact  with  diseased  animals.  Certain  more  recent  observers 
tvaine  and  Raimbert)  have  sought  to  establish  this  mode  of 
ection  (which  has  long  been  known)  as  the  exclusive  source  of 

spread  of  anthrax ;  but  they  ai-e  not  justified  in  this,  as  we 
ire  shown  above.     Evidently  the  proboscis  of  the  fly  (especially 

blue-bottle  fly)  plays  a  promineut  part  in  the  propagation  of 

disease. 

inoe  the  anthrax  pustuki  as  we  shuU  see  later  on,  first  caUs  attention  to  its 

ence  by  a  prickiiig  jmin  like  that  of  the  bite  of  a  fly,  the  patient  its  apt  to  draw 
ttilty  concluaion  from  this  subjective  fact,  and  to  stale  that  he  has  been  bitten  by 

\  while  in  reality  the  inoculation  has  been  due  to  direct  contact,  as  several 
pfted  observations  (my  own,  among  thcni)  sliow.     To  this  category  apparently 

igB  the  case  narrated  liy  Brederer,  where  tlic  bite  of  a  flea  is  said  to  have  been 
point  of  cntrancse  of  the  poisoa  in  a  man  who  carried  flesh  of  diseased  animals 
tus  shoulders. 

4.  A  further  form  of  anthrax  infection  (although  a  very 
requent  one)  is  the  inoculation  from  man  to  7uan.  This 
^thod  of  propagation  was  observed  by  Thoniassin,  Kessel  (two 
infected  by  their  husbands),  nell>ich,  Nicolai,  and  Haus- 
d  (see  Hensinger's  statements,  L  c,  pp.  25,  34,  41,  and  45). 


Since  the  virulence  of  anthrax  in  man  liaa  been  established  by  re-inoculation 
pou  different  animals — dogs  (Hoffmann),  rabbits  (Greese  and  Gayct),  guinea-pigs 
Dftvaine) — there  is  no  possibility  of  doubt  on  the  subject,'  and  infectitm  from  man 
0  man  cannot  be  denied.  Tlie  immediate  transmission  of  the  poison  in  tliis  man- 
«r,  however,  must  be  less  frequent  than  the  same  between  animals  and  men. 
lediite  infect  ion,  on  the  other  hand,  may  certainly  occur  very  often,  as  is  shown  in 
recently  reported  by  Leube. 


6.  As  a  final  mode  of  transmission  of  anthrax  to  man,  inter- 
aZ  infectimi  is  still  to  be  mentioned,  where  the  poison — antlimx 
acteria — enters  the  body  either  in  tlie  inspired  air  or  with  tlie 
onrishment.  Here  belong  those  cases  which  we  have  recently 
lamed  to  consider  as  intestinal  an  tit  rax  {mycosis  infest  inalis\ 
here  infection  has  taken  place  by  eating  diseased  meat ;  and 
irther,  such  cases  of  anthrax  as  follow  upon  a  sickness  which 

^  Qtd^^an  and  othecB^ 
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was  at  first  general — a  blood  poisoning  with  symptomatic  car- 
buncle. 

It  may  be  assumed  with  aU  plausibility,  f oUowing  the  analogy  of  cutanecmi 
carbuncle  due  to  external  infection,  that  in  intestinal  anthrax  the  digestive  oi^gaoi 
furnish  the  point  of  entrance  of  the  poison.  The  bacteria  are  probably  taken  in 
with  the  food,  and  a  poi-tion  of  the  fungus  not  destroyed  by  the  gastric  juice  settlei 
upon  different  parts  of  the  intestine  and  there  produces  its  effects. 

We  have  now  to  mention  the  points  of  predilection  where  in 
external  anthrax  the  poison  finds  its  entrance.  Anthrax  pus- 
tules chiefly  occupy  uncovered  portions  of  the  body  (84  per  cent. 
Virchow),  namely,  the  face,  forearms,  hands,  fingers,  neck,  less 
often  the  ear ;  while  on  covered  parts  of  the  body  (arms,  feet, 
lower  extremities)  carbuncles  do  not  occur  in  more  than  16  per 
cent,  of  the  cases ;  in  women  and  children,  however,  many  of 
whom  habitually  have  those  parts  more  or  less  uncovered,  they 
are  not  a  very  uncommon  seat  of  the  pustules. 

In  general  the  cutaneous  carbuncles  have  their  seat  on  parts 
where  direct  inoculation  of  the  poison  is  easily  possible — ^by  flies, 
by  contact  with  infected  objects,  etc.  A  sort  of  auto-inoculation 
is  possible  where  any  part  of  the  body  is  scratched  with  fingers 
soiled  with  anthrax  blood. 

As  to  anthrax  bacteria,  their  nature  and  special  peculiarities, 
we  must  refer  to  what  has  been  already  said  of  them  in  connec- 
tion with  anthrax  of  the  domestic  animals,  and  may  sum  up  our 
views  of  the  etiology  of  anthrax  in  man  as  foUows : 

Anthrax  in  man  is  most  frequently  found  where  the  disease 
rages  as  an  enzootic  among  the  domestic  animals^  and  it  if 
peculiarly  apt  to  attack  those  who  have  to  do  with  diseased 
animals^  living  as  well  as  dead^  and  those  who  worJc  in  indus- 
trial establishments  where  the  products  of  diseased  aniTnals 
are  manufactured  (especially  hides^  horsehair^  and  wool)* 
Anthrax  in  man  is,  therefore,  truly  a  disease  attaching  to  certain 
occupations.  In  many  cases,  however,  it  is  absolutely  impos- 
sible to  establish  the  source  of  the  infection. 

Finally,  as  to  predisposition  to  anthrax,  man  is  not  so  suscep- 
tible to  the  disease  as  are  the  animals.  In  my  own  experience, 
when  considering  the  manifold  dangers  of  infection  to  which 
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man  is  exposed,  I  cannot  believe  that  he  has  more  than  a  moder< 
ate  predisposition  to  the  disease,  and  doubt  the  value  of  con- 
trary assertions  (for  example,  hy  Koranyi)  which  set  him  down 
as  eminently  predisposed  to  it.  In  this  respect  man  is  certainly 
more  like  the  carnivorous  and  omnivorous  animals  (which  take 
the  disease  with  difficulty)  than  the  herbivorous. 

The  cause  of  certain  individual  peculiarities  of  predisposition 
is  difficult  to  explain.  That  men  (59  per  cent.)  should  suffer 
from  anthrax  more  frequently  than  women  (41  per  cent.)* — pro- 
portions, however,  which  hold  only  for  anthrax  districts — is  easy 
to  understand  from  what  has  already  been  said.  In  anthrax  dis- 
tricts children  participate  in  the  number  of  the  sick  only  to  the 
extent  of  16  per  cent.  The  majority  of  the  patients  are  between 
ten  and  fifty  years  of  age. 

A  single  attack  of  the  disease  does  not  overcome  the  predis- 
position to  acquire  it,  as  the  malady  may  seize  upon  the  same 
individual  again. 

As  to  the  effect  of  season  as  an  accessory  cause  of  anthrax 
in  man,  the  same  rule  holds  good  as  in  the  case  of  the  domestic 
animals ;  that  is,  the  summer  months,  July,  August,  September, 
furnish  the  greatest  contingent  of  cases  in  anthrax  districts. 

Symptoms  and  Course. 

In  man  the  first  symptoms  of  anthrax,  which  occur  after 
infection,  are  varied,  and  depend  seemingly  upon  whether  the 
poison  has  entered  through  the  integument  or  through  the  inter- 
nal organs  (digestive  canal  or  breathing  apparatus). 

While  the  cases  of  external  infection  are  much  the  more 
common,  and,  as  a  matter  of  course,  come  more  frequently 
under  the  notice  of  the  surgeon,  and  only  in  the  later  stages  fur- 
nish the  fearful  symptoms  of  blood-poisoning,  still  attention  has 
been  directed  by  a  number  of  recent  observations  toward  the  far 
more  dangerous  internal  infections.  At  present  we  will  first  con- 
sider anthrax  as  it  affects  the  skin  (external  infection).  It 
appears  under  two  especial  forms:  the  primary  anthrax  car- 
buncl€y  and  the  much  less  common  anthrax  atdema. 


'  In  niftkiTig  up  thifl  estixnate  children  are  not  included. 
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After  an  incubation  of  variable  duration,  lasting  occasionally 
only  a  few  hours,  generally  several  (rarely  longer  than  from 
twelve  to  fourteen)  days,  the  patient  notices  on  the  part  which 
has  come  in  contact  with  the  infected  matter,  a  slight  burning 
and  itching,  like  that  which  is  felt  after  the  bite  of  an  insect.' 
Inspection  of  the  region  implicated  reveals  a  little  red  speck, 
like  the  bite  of  a  flea,  with  a  central  black  point.  By  gradually 
swelling,  the  spot  very  quickly  becomes  changed  into  an  itching 
papule,  capped  with  a  small,  clear,  generally  reddish  or  bluish 
vesicle,  which  gradually  enlarges.  This  promptly  bursts,  and 
discloses  a  dark  red  base.  The  actual  anthrax  pimple,  which 
naturally  runs  this  course,  is  generally  scratched  oflf  before  it 
has  reached  the  size  of  a  pea.  The  excoriated  spot  dries  up, 
becomes  brown  and  livid,  and  a  local  eschar  forms.  By  inflam- 
matory swelling  of  the  surrounding  skin  a  red  or  violet  ndsed 
border  is  formed,  and  around  this  very  frequently  a  bluish  or 
pale  yellow  ring,  upon  which  little  vesicles,  of  the  size  of  a 
hemp-seed,  often  appear,  and  surround  the  central  eschar  like  a 
wreath.  These  secondary  vesicles  contain  a  yellowish,  reddish, 
and  blackish  fluid,  but  sometimes  they  are  absent,  as  well  as  the 
red  raised  border.  With  an  increase  of  the  round,  thick  eschar, 
which  measures  from  a  quarter  to  three-quarters  of  an  inch  in 
diameter,  the  raised  border  also  extends.  The  dense  (or  doughy) 
soft  papule  or  pustule,  situated  around  and  beneath  the  eschar, 
varies  from  the  size  of  a  pea  to  that  a  nut. 

The  tissue  in  the  immediate  neighborhood  becomes  indurated 
very  quickly,  and  this  oedematous  swelling  rapidly  spreads  over 
a  considerable  area — the  entire  arm — half  the  neck — occasioning 
lively  pain  and  a  feeling  of  heaviness  in  the  aifected  extremities. 
The  general  condition  may  still  be  normal ;  the  patients  often 
continue  at  their  business,  or  they  complain  especially  of  an 
uncomfortable  feeling  in  the  head,  have  slight  chills  and  evi- 
dences of  mild  fever. 

In  cases  which  run  an  unfavorable  course^  or  where  no 
treatment  is  resorted  to,  the  oedema  and  infiltration  of  the  cellu- 

^  According  to  the  careful  description  of  WasservogeL    Wien.  med.  Zeitong,  No.  2, 
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isne  spread  rapidly  ;  the  skin  of  the  affected  parts  13  either 
or  doughy,  or,  in  rare  cases,  also  oedematoiis,  more  or  less 
Idi  lied,  sometimes  cool,  soraetimes  hot.  In  many  cases  dis- 
luiv'd  lines  app(?ar  over  the  veins  of  the  cBderaatous  region,  or 
d  liEPS  and  stripes  mark  out  tlie  course  of  the  lymphatics ; — 
le  corresponding  lymjjhatic  glands  also  swell. 

The  general  symptoms  in  tlie  f  urtlier  course  of  the  disease 
i-e  but  little   constant.      The  febrile  movement,   slight  in  the 
Hginiiing,  is  often  foUowed  apace  by  high  fever,  great  weakness, 
eliriiim,  excitement,  confusion ;  it  is  also  frequently  attended 
^  sweating,  diarrhcra,  and  severe  pains  in  the  extrrmitics  and 
M&ts.     In  bad  cases,  a  sudden  fatal  issue,  prec<*ded  by  extreme 
llaiss(%  is  not  uncommon.     But  in  this  connection  it  is  always 
3|er  to  remember  that  a  secondary  septicaemia  may  complicate 
ilmix^  especially  when  grangrene  and  sloughing  attend   the 
lal  cutaneous  lesion.     E.  Wagner  thus  explains  the  difference 
ich  in  many  cases  is  observed  between  the  phenomena  of  con- 
ditional carbuncular  poisoning  and  the  same  as  witnessed  in 
estmal  anthrax.     In  the  more  serious  cases  there  may  be  ob- 
Ted  a  considenible  increase  in  the  frequency  of  the  pulse, 
d  sweats,  a  feeling  of  anxiety,  difficulty  of  respiration^more 
Pely  clonic  spasms,  trismus,  opisthotonos. 
In  cases  which  teTminate  famrahlyj  as  they  often  do  after 
iBrgetic  local  treatment,  even  when  the  symptoms  have  reached 
rery  formidable  height,  the  genei*al  symptoms  disappear  along 
th  the  local  infiltration. 

Therefore,  in  a  general  way,  we  may  assume,  with  Bourgeois, 

rt  there  are  two  periods  in  the  development  of  malignant  pus- 

^e,of  which  the  first  is  characterized  exclusively  by  local  symp- 

otDs,  and  lasts  from  forty-eight  to  sixty  hours,  while  the  second 

>^riod  begins  with  tiie  commencement  of  the  general  symptoms. 

t^e  duration  of  the  latter  in  fatal  cases  is  at  most  from  five  to 

days.     In  favorable  cases  the  eschar  is  thrown  oflF  either 

ippui^ation,  or  after  the  fonnation  of  a  line  of  demarcation, 

)ut  appreciable  suppmation. 

It  ia  to  be  observed  as  a  very  important  fact,  that,  aft<?r  iDfection  lias  taken  place, 
athrasc  rctaliia  ita  local  character  murli  lon^^er  in  man  than  it  does  in  aiiiniala. 
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According  to  the  investigatiozis  of  Renault,*  cauterization  in  animals  is  without 
result,  cTen  when  it  is  made  ten  or  twelve  minutes  after  the  inoculation.  Guipon 
states  (L  c.)  that  the  disease  lasts,  in  about  half  the  cases,  from  one  to  ten  days.  The 
other  half  is  divided  in  such  a  way  that  one-sixth  lasts  from  eleven  to  twenty,  one 
sixth  from  twenty- one  to  thirty,  and  the  remainder  over  thirty-one  days.  Casn 
which  last  more  than  three  or  four  months  are  exceedingly  rare.  Just  as  rare  tre 
those  very  acute  cases  after  external  infection,  which  end  fatally  in  two  or  three 
days  after  the  outbreak  of  the  pustule. 

The  second  variety  of  external  carbuncle  is  the  Tnaligmnt 
anthrax  oedema  {Vcedeme  malin^  Bourgeois),  first  noticed  by 
that  observer  simply  in  the  eyelids,  but  later  in  other  parts  of 
the  body  as  well.  This  only  differs  at  the  start  from  the  com- 
mon carbuncle — malignant  pustule — ^in  that  the  vesicle  and  the 
primary  eschar  are  wanting.  There  may  be  observed  a  some- 
what pale,  yellowish  or  greenish  swelling,  which,  in  the  eyelids, 
has  often  a  half -translucent  aspect. 

This  form,  which  Virchow  has  described  as  the  diffuse  or  ery- 
sipelatous anthrax  carbuncle,  approaches  very  nearly  to  the 
anthrax  eruptions  of  the  skin  and  subcutaneous  cellular  tissue, 
which  are  frequently  observed  among  the  domestic  animals, 
especially  horses,  and  are  commonly  described  as  carbunculous 
swellings,  or  simply  as  cutaneous  carbuncles.  Guipon  believes 
that  this  anthrax  oedema  occurs  chiefly  as  a  consequence  of  in- 
haling infected  air,  and  he  therefore  classes  it  etiologically  with 
symptomatic  and  secondary  cutaneous  carbuncles.  Scientific 
researches  must  establish  the  soundness  of  this  view  before  it  can 
be  adopted.  In  some  cases  erysipeloid  anthrax  cedema  has  been 
observed  after  eating  the  flesh  of  infected  animals, — without  the 
appearance  of  any  carbuncle. 

Here,  perhaps,  belong  also  those  cases  of  carbuncle  which 
appear  in  different  situations  several  weeks  after  the  manipula- 
tion of  infected  material. 

Although  in  the  local  circumscribed  carbuncle  the  course  of 
the  disease  is  often  so  mild  that  the  patient  is  not  interrupted  in 
his  ordinary  avocation,  yet,  when  general  infection  has  occurred, 
the  eruption  is  frequently  multiple  in  different  parts  of  the  body. 

On  the  other  hand,  in  observing  the  picture  of  the  disease  aa 

»  Union  M^dicale,  1857,  p.  482. 
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'S  after  internal  infection— that  is,  after  actual  feeding 
iseased  flesh— we  find  here  the  uniting  link,  constituting 
nt  of  contact  with  the  cases  of  intestinal  anthrax^  such  as 
ixe  been  described  of  late  years. 

older  observers  had  already  noticed  (Carganico)'  that, 
iting  the  flesh  of  infected  animals,  a  general  malady  was 
iccasioned  in  man,  which  offered  the  greatest  similarity  to 
ming,  namely,  to  that  caused  by  poisonous  moshrooms, 
5  first  symptoms  after  eating  diseased  flesh  often  come  on 
jnickly — as  early,  indeed,  as  at  the  end  of  eight  hours. 
itient  complains  of  feeling  chilly,  of  debility,  of  headache ; 
disease  is  ushered  in  *  by  a  general  feeling  of  malaise,  loss 
)etite,  restless  sleep,  great  debility  and  de^jression,  after 
—but  often  not  until  eight  or  ten  days  have  elapsed — 
^  carbuncles  flrst  appear,  by  preference  on  the  arm, 
n,  and  head.  In  fatal  cases  the  accompanying  cedema 
a  superadded  gangrenous  process)  spreads  itself  very 
f  over  the  whole  extremity,  collapse  quickly  comes  on, 
lifficulty  of  breathing,  loss  of  consciousness,  and  finally 
Frequently  in  from  twenty-four  to  forty-eight  hours 
tating  infected  flesh  there  will  be  a  decided  chill,  followed 
n  in  the  belly,  nausea,  vomiting,  and — after  the  malady 
5ted  two  or  three  days,  with  the  supervention  of  collapse 
yanosis— death,  without  there  having  been  any  local 
ion  of  carbuncle  on  the  external  surface  of  the  body 
'  and  Muller). 

inger  haa  coUectcd  similar  caaes:  Winkler  (L  c,  p.  41)  dc&crilx*8  a  case 
woman,  after  eating  some  liver  takea  from  a  diseased  animaU  <U"'tl  in 
ours,  without  the  formation  of  any  carbuncles,  Lrorinser  (ib.,  p,  43)  relates 
'persons,  after  eating  diseased  flesh,  were  seized  with  vomiting,  and  that  one 
died  before  anj  carbuncle  had  developed. 

lile  we  now  pass  on  to  describe  the  symptomatic  features 
sUnal  anthrax  in  man,  we  must  premise  with  the  remark 
JTL  the  whole,  our  knowledge  is  still  far  from  complete 
ning  this  form  of  the  disease,  which  is,  perhaps,  more 

'  Bast's  Magazine,  XLIV.,  p,  387,  1835, 

•  Mm*e/ul,  FreuBs.  med,  Zeitung,  18G2,  No.  23,  p,  180. 
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common    than  has  been  hitherto  supposed — and  this  we  say 
in  spite  of  certain  recent  and  very  valuable  observations  which    \ 
lead  to  a  different  conclusion. 

The  earlier  authors  were  well  acquainted  vrtth  the  fact  that 
after  external  infection  anthrax  may  sometimes  come  to  a  local 
outbreak  even  in  the  internal  organs,  especially  in  the  neck 
(anthrax  quinsy). 

On  account  of  the  relative  rarity  of  anthrax  in  man — since  in 
the  largest  hospitals  it  is  frequently  never  observed  during  many 
years — ^it  is  easy  to  conceive  that  these  uncommon  forms  were 
forgotten,  and  that  it  became  the  custom  to  connect  the  idea  of 
anthrax  in  man  almost  exclusively  with  cutaneous  carbuncles. 

In  this  way  it  may  be  explained  why  intestinal  anthrax  of 
man,  which  of  late  has  had  to  be  rediscovered  (first  by  patho- 
logical anatomists),  was  regarded  by  the  first  observers  as  an  in- 
testinal mycosis.  According  to  our  present  knowledge  of  the  es- 
sence of  anthrax,  it  is  not  to  be  denied  that  the  character  of  the 
malady  was  in  the  main  correctly  indicated  by  the  term  intesti- 
nal mycosis ;  and  just  this  circumstance,  which  rendered  possible 
a  full,  free,  and  unprejudiced  analysis  of  the  entire  picture  of 
the  disease  as  a  whole,  did  perhaps  more  toward  furthering  our 
knowledge  of  this  interesting  malady  than  would  have  been  the 
case  had  the  anthrax  nature  of  the  process  been  recognized  from 
the  first. 

After  von  Wahl  and  von  Recklinghausen  (1861  and  1864)  had 
already,  at  an  earlier  date,  published  similar  observations,  atten- 
tion was  again  called  recently  to  the  different  and  important 
relations  of  these  processes  by  Waldeyer,  E.  Wagner,  Leube,  and 
W.  Miiller.  On  account  of  the  few  records  of  its  clinical  course, 
it  is  entirely  impossible  at  the  present  time  to  give  an  exhaustive 
picture  of  intestinal  anthrax. 

The  symptoms  often  first  appear  as  debility  and  depression, 
with  pains  in  the  limbs,  a  general  sense  of  malaise,  pain  in  the 
head,  dizziness,  ringing  in  the  ears,  followed  very  soon  by  dis- 
turbances in  the  intestinal  canal.  The  patients  complain  of 
loss  of  appetite  and  gastralgia ;  there  is  moderate  swelling  of  the 
belly,  and  in  many  cases  a  slight  difficulty  in  swallowing.  With 
an  increase  of  the  general  symptoms  vomiting  commonly  sets  in, 
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lowed  by  a  painless,  modf^rate,  or  more  or  less  intense,  often 

>ody  diarrhoeaj  whereby,  in  very  acute  cases,  the  patients  verj" 

ickly  fall  into  a  eholera-like  collapse.     As  a  rule,  also,  there 

present  difficQlty  of  breathing,  cyanosis,  great  restlessness, 

icitement  or  somnolence,  loss  of  consciousness  ;  or  the  patients 

fully  conscious  and  only  complain  of  great  pain  in  tlie  head, 

a  moderate,  sonietimes  colicky  pain  in  the  belly.    The  breiith- 

g  is  difficult  and  accelerated,   the  puliac  small  and  frequent, 

temiK^rature  very  slightly  elevated, — in  those  cases  where  the 

ermometer  was  used.    In  several  cases  epileptiform  (*onvulsions 

observed,  tetanic  spasms  of  the  upper  extremities,  opistliu- 

and  great  dilatation  of  the  pupils.     In  one  case  (E,  Wag- 

')  the  course  was  irregularly  intemiittent.    Localizations  of  the 

eease  are  frequi?ntly  found  on   the  integument,  in  the  shape 

of  litlle  carbuncles,  a  dilfuse  plilegraon,  or  gangrene.     On  the 

IDUcoas  membranes  of  the  cavities  of  the  mouth  and  nose  bloody 

suffusions  and  hemorrhagic  collections  are  seen.     There  is  con- 

fiaued  bleeding  from  the  mouth,  and  the  escaped  blood  shows  a 

^k  of  power  of  coagulating.     In  tlie  cases  thus  far  observed, 

^"th  one  exception  (case  of  Leube),  the  termination  was  always 

ital  either  within  the  first  twenty-four  hours,  or  after  two,  three, 

s^e,  or  seven  days — with  symptoms  of  cyanosis,  asphyxia,  and 

le  most  extreme  collapse. 

The  entire  picture  of  abdominal  anthrax  shows  a  certain  con- 

►rdance  with  the  acute  forms  of  anthrax  in  cattle  (carbuncular 

er)  as  we  have  above  described  it  in  detail. 

As  characteristics,  then,  in  the  majority  of  cases  we  lind  Ihe 

%ness  if  the  invasiojij  the  rapkl  course  and  the  storm p  oul- 

of  the  phenmiienay  among  which  are  to  he  espeeially  noted 

iting^  diarrh(Fa,  n/anosis^  and  rapidly  foUowing  collapse. 

Localizations  on  the  integument  and  visible   mucous  mcm- 

•anes  may  be  present  at  the  same  time,  as  a  matter  of  course, 

W  from  the  data  of  a  great  number  of  autopsies  of  cases  of 

nal  anthrax,  which  Miinch  observed  (in  Moscow),  the  (x>n- 

n  may  be  drawn  that  pure  cases  of  abdominal  atitltiiix, 

It  carbuncle  of  the  integument,  constitute  altogetlu^r,  in 

plaices,  from  one-thLi'd  to  two-fifths  of  the  cases  of  antlinix 

1. 
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The  existence  of  internal  anthrax  carbuncles,  in  men  who  died  of  external  car- 
buncles, had  already  been  established  by  a  number  of  older  observers  (Heusinger,  p. 
597).  Virchow  describes,  as  constituting  a  peculiar  form  of  anthrax,  those  cases  where 
general  symptoms  precede  the  outbreak  of  the  secondary  (external)  carbuncles,  and 
in  these  cases  the  latter  appear  not  alone  upon  the  skin,  but  also  in  all  possible  situ- 
ations, even  in  the  internal  organs.  The  description  which  Virchow  gives  of  the  symp- 
toms of  this  dangerous  form  of  the  disease,  which  generally  runs  an  acute  course, 
corresponds  in  the  main  to  the  picture  of  our  intestinal  anthrax.  After  the  first 
observations  of  von  Wahl  and  von  Recklinghausen,  followed  the  important  case  of 
Buhl  (1.  c.)  (in  which  I  made  the  autopsy),  which  was  marked  by  numerous  peculiar 
hemorrhagic  and  superficially  escharred  infiltrations  of  the  stomach  and  intestine, 
as  well  as  by  the  localized  presence  of  the  pathognomonic  bacteria  in  the  blood  of 
the  vena  porta.  Although  Buhl  (1.  c,  p.  138),  while  enumerating  analogous  pro- 
cesses in  his  remarks,  explicitly  mentions  anthrax,  he  seems  (in  view  of  DavalDe's 
conclusions  concerning  bacteria,  which  at  that  time  were  still  hotly  contested)  not 
to  have  recognized  the  anthrax  nature  of  his  case,  describing  it  as  mycosis  inUttinalU. 
Waldeyer  (I.e.)  immediately  thereafter  reported  two  similar  cases,  which,  however, 
aroused  in  him  the  suspicion  of  anthrax,  especially  as  there  were  presdht  in  one 
case  papular  and  pustular  hemorrhagic  foci  of  the  integument  Munch  (I  c,j 
observed,  in  a  great  number  of  autopsies  of  anthrax  cases,  changes  which  were  simi- 
lar in  quality  to  those  noticed  in  the  cases  of  Buhl  and  Waldeyer. 

After  E.  Wagner  (1872)  had  accurately  described  another  case  of  mycosis  intes- 
tinalis,  there  followed,  quite  recently,  the  publication  of  a  great  number  of  observa- 
tions by  E.  Wagner,  Leube,  and  Mliller,  which  positively  decide  the  anthrax  nature 
of  these  mycosis  cases,  and  thus  ratify  (in  evei^  way,  experimentally  as  well)  the 
opinion  which  I  decidedly  pronounced  regarding  the  identity  of  the  same  with 
anthrax — an  opinion  which  I  arrived  as  in  my  anthrax  investigatioDS  in  1872. 


PATHOLOGICAL  ANATOMY. 

Although  there  have  existed  until  very  recently  only  a  small 
number  of  data  of  the  pathological  lesions  of  anthrax  in  man, 
the  observations  of  the  last  few  years  have  fui-nished  us  with  a 
number  of  positive  accounts  of  autopsies  which  now  make  it  pos- 
sible to  undertake  a  general  description. 

The  bodies  show — contrary  to  a  very  common  impression—a 
more  or  less  marked  rigor  mortis,  and,  moreover,  a  pronounced 
cyanosis. 

Tn  the  dermoidal  forms  of  anthrax^  due  to  external  infection, 
bloody  spots  are  often  noticed  in  the  skin.  In  the  parts  involved 
are  found   the  characteristic  papules  and  pustules,   generally 
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ompanied  by  extensive  rjederaatous  iind  phlegmonouB  infil- 
tioiis  of  the  neighboring  skin  and  subcutaneous  tissues.  It 
customary  to  find,  also,  small  and  large  epidermal  vesicles 
ed  with  senini,  and  lai"g<^  cutanx'nus  eschars. 

In  fmlthiff  into  the  anthrax  jnistute  the  process  is  seen  to 
^Betrate  quite  deeply  into  the  subcutaneous  cellular  tissue, 
rom  the  tough  intiltnition,  which  is  hemorrhagic,  and  often 
pughed  in  tlie  centre,  bhickish-red  hemorrhagic  bands  go  off 
k  the  underlying  adipose  tissue,  and  send  into  it  numerous 
pnches.  The  external  supei-ficies  of  the  carbuncle  appears  of  a 
ityblackish-rt^d,  greasj*,  and  often  more  eroded  tlian  ulcerated* 
iie  ipdpmatons  and  i^hlegmonous  swellings  sliow  the  changes 
'  cloudy  (pdema,  being  often  striped  and  flecked  witli  blood. 

Ttie  blood  in  the  beai-t  and  great  vessels  ia  of  a  dark  cherry- 
d,  generally  fluid,  or  witli  some  loose  clots. 

Most  of  the  mucous  membranes  are  injected  and  reddened, 
,e  submucous  tissue,  especially  in  the  fauces  and  around  the 
rynx,  being  thickened  and  ipdematous.  The  tongue  is  often 
'vered  \vith  a  thick,  brown  coat-  At  different  points  on  the 
neons  membrane  of  the  mouth  it  is  usual  to  find  dark,  red, 
oody  eccbymoses  and  (more  seldom)  supei'ficially  escharred 
istules. 

The  lymphatic  glands  in  the  neck, — the  submaxillary,  laryn- 
^i,  and  retro-pharyngeal — when  the  above-mentioned  changes 

the  mouth  and  pharynx  occur,  are  infiltrated,  liyperEciuir, 
led  ^\i til  hemorrhagic  foci,  colored  of  a  gmyish  or  of  a  <hirk 
ackish-red,  and  considiTuliIy  enlai'ged.  The  surrounding  ccllu- 
r  tissue  is  infiltrated  with  a  cluudy  serum  and  small  bemur- 
Jiges. 

The  lungs  are,  on  the  whole,  but  little  changed.  Subpleural 
chjTnosf's  are  found  with  vascular  engorgement  and  a  dark 
loring  of  the  parenchyma.  There  is  often  a  slight  serous  efl'u- 
311  into  the  pleural  cavities,  togetbi^r  wit iMedrma  of  tin*  medi- 
tinal  connective  tissue,  and  swelling  uf  the  mediastinal  lym- 
latk*  glands. 

The  hearty  as  a  rule,  is  not  materially  altered. 

In  the  abdominal  eamty\  in  intestinal  anthi'ax,  them  is  gen- 
lUy  a  moderate  serous  or  sero-hemorrhagic  effusion,  and  sub- 
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in  modente  amount ;    the  r^tnvp^ 
rtire  tissue  is  infiltrated,  jdlr  B^ 
L  nddbh  color. 

and  intestine  appear  * 
and  colored  of  a  cloudy  red 
catarrh^  there  is  enconnten-i 
in  the  small  intestine— a  ttiizil;  iii^ 
dBf^^Hj  eoloned  with  blood.     On  the  TpiM 
*  of  the  stomach  and  mtestiflrim 
i  osdematoas,  hemorrhagic,  promiM* 
;  of  Ami  TUxing  from  the  size  of  a  ]ss&  » 
rhich  show  a  grayish  or  greenish-ydlw 
with  a  positirely  sloughing  centre.   B«te 
I  and  intestinal  carbuncles— whieti  ueihi 
imed  in  tbe  icctnm,  and  appear,  upon  section,  to  voM^ 
ci  the  Q^ne  of  tlie  Mocons  membrane,  infiltrated  in  a 
riiagit  tnmngr    these  are  seen,  also,  simple  hemorrhagic  ioiP- 
tktts  and  foci  in  the  different  parts  of  the  intestine. 

n^  mesemterie  amd  retro^perUoneaJ  glands  are  enlargeii* 
a  rale  «like  the  glnsds  of  the  neck,  which  have  been  altdf 
des<*riK?dv  to  the  size  of  a  walnut.  They  form  dark  blada*- 
red  masses^  held  together  by  a  jelly-like  connective  tissna  infr 
traced  with  semm. 

Tkt  spleen  is  ordinarily  only  moderately  enlarged^  of  soh^ 
sistenc^,  full  of  blood,  and  of  dark  color.     The  lit^er^  ali^ 
engorged,  and  shows  slight  hemorrhages  here  and  there. 

The  kidnei/s — whos^  capsule  of  connective  tissue  and  W 
oft«»n  swollen  with  cedema,  and  sprinkled  with  small  hemarrbs?* 
— ^re  also  engorged,  and  frequently  show  suggillations  in  tk* 
murous  membranes  of  the  pelves.     In  other  respects  the  uriiii^ 
and  genital  oi^ns  are  very  little  altered* 

Tike  mem^anes  Kf  the  brain  often  exhibit  circumscribed  * 
symmetrically  extended  bloody  infiltrations.    Here  ai 
all  parts  of  the  brain,  are  to  be  found  small  and  la 
rhages,  which  for  the  most   part  (E.  Wagner)  are  oi 
origin* 

In  glancing  again  over  the  above- depicted  changes  w 
beside  the  carbuncles  and  cedema  of  the  skin,  as  the  n 


ANTHRAX   IN   MAN.  421 

portant :  peculiar  pustular  and  carbuncular  foci  in  the  intes- 
tinal tracts  transudations  into  the  serous  cavities,  serous  and 
serO'hemorrhagic  infiltrations  of  the  peritoneal  and  mesenteric 
connective  tissue,  of  the  walls  of  the  stomach  and  intestine,  and 
of  the  mucous  membranes  as  well ;  hemorrhagic  infiltrations  of 
the  mesenteric  and  other  lymphatic  glands ;  hemorrhages  in 
different  parts  of  the  body ;  and  frequently  an  enlargement  of 
the  spleen. 

The  presence  of  internal — without  any  external — carbuncles  was  mentioned  by 
sereral  of  the  older  authors  (Bertin,  Costa),  and  recently  has  been  confirmed  by  the 
conununications  (adduced  above)  of  von  Wahl,  von  Recklinghausen,  Buhl,  Wal- 
deyer,  E.  Wagner,  W.  Miiller,  and  Miinch.  Likewise,  the  simultaneous  appearance 
of  internal  carbuncles,  in  connection  with  anthrax  of  the  skin,  was  recognized  long 
ago  (Foumier,  Barez,  Sanson,  Rayer,  Meier,  Houel,  and  others).  Blavot '  indeed 
stated  that  the  changes  in  the  intestinal  canal  were  nearly  constant,  and  described 
them  as  black  hemorrhagic  infiltrations  and  pustular  tumors,  the  summits  of  which 
were  ulcerated,  and  concealed  a  yellowish  detritus,  surrounded  by  an  inflammatory 
raised  border. 

Th^  results  of  microscopic  examination  are  of  the  greatest 
importance,  and  may  be  considered  as  pathognomonic  in  anthrax 
—at  least  where  these  results  are  positive. 

To  begin  with  the  histological  changes  of  the  cutaneous  car- 
buncles, Davaine,  with  Rairabert,  was  the  first  who  demonstrated 
bacteria  in  them.  Davaine'  found  the  bacteria — after  two  or 
three  days'  development  of  the  carbuncle — embedded  chiefly  in 
the  centre  of  the  pustule  in  the  Malpighian  layer,  beneath  the 
cortical  layer  of  the  epidermis.  They  were  not  distributed 
evenly,  but  formed  little  islands  and  groups,  which  were  com- 
posed of  a  compact  felting  together  of  bacteria.  At  the  periph- 
ery of  the  pustule  the  bacteria  were  found  scattered  among  the 
epithelial  cells.  On  the  third  day  of  development  the  bacteria 
constituted  the  exclusive  and  essential  element  of  the  tumor ; 
after  this  they  gradually  insinuate  themselves  into  the  deeper 
layers  of  the  skin,  work  their  way  into  the  vessels,  and  by  means 
of  the  blood  spread  themselves  through  the  entire  organism.  Vir- 

'  Consid6rationB  sor  la  postnle  maligne.     Thdse.    Strassburg,  1863. 

^  Comptos  rend.,  LX,  p.  1296,  1865 ;  Bulletin  de  rAcad.de  Mcfl.,  XXXIII.,  p.  620, 


^V^^ft,^.  and   W.  XiDen 

ttrial  forriii  of  anthrax  iesfemSkfhy  the  laist-^nawd 

d'luhr  in  harrlly  admissible  anj  iooger.     So  fir  as  i 
/vifi  J,*.  forrrM'cl  from  the  small  niimbea'  <rf  cases  thus 
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ix  in  man  seems  to  be  distinguislied  from  tlmt  of  the 
itic  aniuaals  esseatiiiUy  in  tliese  respects,  that  the  bacteria 
ach  less  often  so  reguhiiiy  distributed  tlu'ongh  the  bkiod  of 
and  tliat  tiiey  appear  on  the  whole  to  be  k^ss  nunieroua 
in  tile  blood  of  the  domestic  animals.  In  connection  with 
kct  that  in  man  the  poison  (the  bacteria)  remains  mnrh 
r  contined  to  the  point  of  its  entrance,  this  difference 
perbajjs,  be  explained  on  the  theory  that  the  linman 
ism  afforda  far  less  favorable  conditions  for  the  increase 
eproduction  of  bacteria  than  does  that  of  the  herbivoroua 
is. 

Bides  the  filamentous  bacteria,  spherical  bacteria  are  con- 
y  fonnd  in  the  blood,  or  the  latter  exist  alone,  and  urn 
d  to  certain  vascular  areas,  as  was  shown  by  Buhl,  E, 
Ler^  and  \V.  Miiller.  The  blood,  moreover,  shows  a  more 
s  pronounced  leucocytosis,  and  the  white  coipuscles  are 
:>£ten  granular,  due  perhaps  to  the  presence  of  spherical 
ia  which  hnve  penetrated  within  them.  The  red  blood 
scles  hardly  ever  e^'ince  the  well-known  tendency  to  collect 

>ll9. 

e  histological  changes  found  in  the  internal  carbuncles,  as 
3  those  found  in  the  serous  and  sero-hemorrhagic  intiltra- 
are  due  to  the  presence  of  the  fungus,  to  cellular  cedema, 
►  an  infiltmtion  of  serum  and  blood.     Anthrax  bacteria  are 

(in  intestinal  anthrax)  in  the  cellular  tissue  of  the  intes- 
D  the  blood  and  chyle  v<^ssels,  in  the  follicles  of  Lieber- 

in  the  mucous  and  submucous  tissues,  and  in  the  great- 
imber  in  the  sw^ollen,  hemorrhagic,  infiltrated  mesenteric 
L  At  the  same  time,  in  these  *'fungus-stiflfened''  parts,  a 
Lary  cellular  oedema  is  often  found,  which  goes  on  to  a 
^e  tibrino-purulent  intiltration.      Furtliennore,  bacteria  are 

in  the  sple^m*  at  the  points  of  hemorrhagic  effusion  in 
Berent  organs,  especially  t\u*  brain  (E.  Wagner),  and  also, 
h  in  smaller  number,  in  the  serous  effusion  in  the  serous 
^s. 

lally,  in  the  great  parenchymatous  glands — liver  and  spleen 
microscope  reveals  the  welbkntjwn  changes  of  cloudy  swell- 
id  parenchymatous  intlammation. 
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Diagnosis. 

In  anthrax  districts  the  diagnosis  of  anthrax  in  man  is  not 
difficult,  especially  when  the  point  of  entrance  of  the  poison  is 
situated  upon  the  skin.  Likewise  in  manufactories  and  estab- 
lishments where  animal  products  are  worked  up  (especially 
hair,  wool,  bristles,  and  hides),  every  cutaneous  carbuncle 
awakens  the  suspicion  of  anthrax,  and  a  diagnosis  is  readily 
made  from  the  history  of  the  case.  The  latter  receives  its  chief 
support  from  the  social  position  and  place  of  abode  of  the  pa- 
tient. 

On  the  other  hand,  in  intestinal  anthrax,  which  is  much 
more  rare,  it  is  difficult  to  make  a  diagnosis  from  the  symptoms 
and  appearances  alone.  In  consideration,  however,  of  the  rapid 
onset  of  the  disease,  its  acute  course  and  stormy  manifestations 
(diarrhoea,  vomiting,  cyanosis,  convulsions,  collapse),  and  the 
business  of  the  patient,  an  accurate  diagnosis  is  possible.  A 
simultaneous  appearance  of  carbuncular  or  oedematous  affec- 
tions of  the  skin  naturally  goes  far  to  assist  the  diagnosis. 

Microscopic  examination  of  the  blood  will  only  furnish  con- 
clusive evidence  when  the  characteristic  filamentous  bacteria  are 
found  in  it ;  but  in  the  earlier  stages  of  the  disease,  and  even 
later  on,  they  may  be  wanting.  They  only  have  a  positive  value; 
while  no  conclusion  can  be  formed  from  their  absence  as  to  the 
non-existence  of  anthrax.' 

On  tlie  other  hand,  microscopic  examination  of  the  cutane- 
ous carbuncle  is  imperatively  necessary  in  every  doubtful  case. 
Judging  from  the  data  of  a  large  number  of  such  examinations, 
carried  out  by  competent  observers,  the  presence  of  anthrax  bac- 
teria in  true  anthrax  carbuncle  can  with  certainty  be  depended 
upon  as  pathognomonic.  Likewise  in  anthrax  oedema,  according 
to  Raimbert,  bacteria  may  be  found  in  the  vesicular  prominences, 

'  I  entirely  agree  mth  E,  Wagner  where  he  says  that,  in  microscopic  examinatioitf 
of  the  blood,  only  the  fungous  filaments — the  characteristic  BaciUiu  anthrads — can  be 
considered  as  pathognomonic ;  yet  Leube  made  a  diagnosis  in  one  case  from  the  prw- 
ence  of  spherical  bacteria  in  the  white  blood  corpuscles.  In  a  drop  of  blood  from 
a  case  of  intestinal  anthrax  examined  twenty -four  hours  before  death,  E.  Woffner  failed 
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B  very  much  ligliteiiing  tlie  difficulty  of  diagnosis.  Should 
bacteria  be  found  in  the  excised  malignant  pustule,  we  are 
ixfied  in  considering  it  as  a  Bpiuious  case,  as  a  common  car- 

Cn  many  cases  the  inocidatiun  of  animals  may  be  resorted  to 
m  aid  to  diagnosis.  The  must  appropriate  animals  are  rab- 
,  guinea-pigs,  goatSj  or  sheep ;  but  here  also  only  a  positive 
lit  is  conclusive— not  so  a  negative  one. 


nocmladona  from  aatbmx  of  maa  upon  animals,  ^itb  positive  redulta^  have 
^  already  made  bj  Greese,  Wendroth  (u2>on  sheep),  Davaine,  (upon  guinear 
i),  Oayet  (upon  rabbits),  and,  recently,  bj  W,  Mailer  and  Schuster  (upon  rab- 
»  aad  from  these  again  upon  rabbiU,  guincu-[ngt+,  and  cats).  On  the  other  hand, 
"^er  (in  dogs)  and  Neyding  (rabbits)  got  negutive  results. 

Xb  relation  to  the  morbid  ]ii"ocesses,  which  may  be  mistaken 
^  anthrax  carbuncle,  the  simpl*^  carbuncle  '  of  the  aurgeonB 
"'J^stlirst  be  mentioned.  This  is  a  circumscribed  necrotic  inflam- 
^tion  of  the  skin,  in  which  a  niimber  of  furuncles  occur  so  near 
^h  other  that  the  intervening  skin  sloughs.  As  distinguished 
^m  this,  the  anthrax  carbuncle  ]>rocceds  from  a  yharply  df-thied 
^■■Itre,  extends  widely,  and  in  its  further  course  is  attended  by 
'tleml  sjTn]>tonis. 

In  anthmx  carbuncle,  moreover,  there  is  an  early  superficial 
char,  which  is  surrounded  by  a  raised  vesiculated  botdej-. 
Uthermore,  its  centre  is  somewhat  depressed,  the  slough  is 
>1B  dense,  the  swelling  veiy  little  sensitive,  and  the  develop- 
But  quicker  tlian  in  simple  carbuncle.  Tlie  latter  has  no  raisi^d 
Biculated  border ;  Its  centre  is  prominent :  tlie  slough  is  less 
Ugh,  the  tumor  painful,  tlie  neighbni*in^  (edema  redder,  or  of  a 
"id  color,  the  entire  process  more  iudoli'ut. 

finally,  the  seat  of  the  lesion  is  of  importance.  While 
thnix  carbuncle  piTfcrably  occuj/ies  a  ]HH'ti()U  of  the  body 
«t>itnally  uncovered,  simple  carl>uncle  i^enenilly  cliooses  the 
in  of  the  back  and  neck,  and  in  its  mature  state  is  riddled 
k^perficially  by  numerous  purulent  openings. 


*  That  Kordnyi  thotild  prefer  to  consider  this  non-contagiouB  form  of  Q&rbunole  u 
MhraiE  (h  c,  p<  180\  and  anthrax  carbuncle  aa  cajbuncle,  appears  to  me  to  be  iinfor^ 
Uiate,  and  only  liable  to  product-  etjnfuMoii, 


426  BOLLINGER. — INFECTION  BY   ANIMAL  POISONS. 

Antlirax  carbuncle  is  distinguishable  from  the  bites  of  msecte 
in  that  the  latter  have  a  small  yellowish  spot  on  the  summit  of 
the  papule,  which  is  wanting  in  the  former.  It  is  not  diflScult 
to  distinguish  an  anthrax  carbuncle  from  a  furuncle.  The 
rapidly  appearing  raised  red  border  is  wanting  in  furuncle. 

Carbuncles  accompanying  glanders  are  usually  multiple, 
smaller,  accompanied  by  intense  general  symptoms.  In  noma, 
the  sloughs  are  more  extensive,  softer,  discolored,  and  shreddy. 
The  plague-boU  (Pestkarbunkel)  is  generally  found  on  covered 
portions  of  the  trunk  and  extremities,  is  especially  painful,  and, 
for  the  most  part,  multiple. 

For  the  diagnosis  of  malignant  anthrax  oedema,  we  refer  to 
its  description  already  given,  as  well  as  to  the  published  results 
of  Raimbert's  investigations,  who  found  bacteria  in  the  serum  of 
the  vesicles  of  the  raised  border. 

In  discussing  prognosis  and  treatment,  we  shall  have  an 
opportunity  to  look  more  closely  into  the  value  of  a  correct 
diagnosis  of  anthrax  in  man ;  and,  finally,  for  the  establish- 
ment of  a  diagnosis  we  must  recognize  the  fact  that  a  skilled 
microscopic  examination  of  the  carbuncle  and  the  detection  of 
bacteria  are  absolutely  essential. 


Prognosis. 

The  indications  for  the  prognosis  of  anthrax  in  man  are,  on 
the  one  hand,  the  point  of  time  at  which  treatment  is  resorted 
to,  on  the  other,  the  way  in  which  the  infection  has  taken  place. 

In  external  infection,  when  medical  aid  is  sought  early,  and  a 
rapid  and  accurate  diagnosis  is  accompanied  by  energetic  treat- 
ment, the  prognosis  is  in  general  favorable.  The  fact  that  the 
physicians  of  anthrax  districts  have  favorable  results  to  report, 
is  due  incontestably  to  the  fact  that  the  disease  there  is  reajson- 
ably  well  known,  medical  aid  is  not  sought  too  late,  and  further, 
that  tliese  experienced  observers  are  in  a  position  to  make  a 
diagnosis  quickly  and  without  difficulty.  Lengyel  and  Koranyi 
out  of  142  cases  of  anthrax  carbuncle,  lost  only  13,  =  9  per  cent 
Nicolai  had  still  better  results.     Out  of  209  cases  he  lost  only 


It  feflL  M    z<  -a    TttT  :»tfL^. 
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is  fir  'wirsr,     Sr^MT-rfy  iz.  iz.j"  v"akSe  is  ^^ry  ri^^?•. 

toBi5 — :>>r  pr:^T>:*^  is  Trrr  fiiToraM-^.      In  r^ry  few  vlij^tkjHi»?Sv 
therefore,  is  tise  netsf^Z'iLsbiliry  of  the  physiciin  so  irwtiil  as  in 

thk 

The  prophylaxis  of  anthrax  in  man  is  naturally  the  s^ime  a^ 
in  the  r^sfr  of  the  domesric  animals,  and  we  rvfer  to  what  has 
heen  alPrady  said  on  that  subjeot.  We  must  rvmark  her\\  that 
thos^  amhor?  who  consid»-r  the  leinil  enaotments  which  an^  in 
fon^inmost  Enrop-ean  states  as  being  toi^  striug^uit,  evidently 
l^^e  an  eorirely  faults"  conception  of  the  t^ssemv  of  anthnix  and 
its  methods  of  transmission.  These  enactments  are,  however. 
or  various  reasons,  enforced  and  carritnl  out  for  the  nu\>t  |v^rt  in 
'  ^eTv  inefficient  manner.     It  is  inde^xi  inconceivable  for  what 

'  Bfljcr.  sxsL  iBS^figenzbUtt,  Xo.  25.  1S69. 

'  Pnnm.  Mr^firmalupmmg.  1S62.  p.  ISa 

'  Bdtnb  Jfcd.  Joozn..  JazL  24,  1S62. 

*  Zor  PadMiL  des  MDzbranda.  Munchen,  1^3.  p.  1(>9.  Bo^ie$  tho  oAse  theit^  c(an« 
iiiiif  Iffd.  I  lunre  reoentlj  obseired  a  secv^nd  similar  i\v$<\  whorv  Uio  fatal  tenuiaatioii 
old  witii  gnmt  catsintj  be  ascribed  to  false  diagTii.v<is  aiid  Ivul  treatment. 
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other  reason,  than  that  above  given,  these  authors  are  willing, 
in  the  case  of  animals  that  have  been  affected  with  the  disease, 
to  countenance  the  use  of  their  hides  and  bodies  for  various  pur- 
poses, and  of  their  flesh  for  food. 

As  I  have  already  in  another  place  endeavored  to  make  clear 
and  distinctly  to  prove,  it  is  necessary  that  there  should  be  a 
particularly  stringent  prohibition  against  eating  the  flesh  of  dis- 
eased animals,  not  only  on  account  of  the  fear  of  direct  infection 
by  eating,  but  also  from  the  serious  danger  which  attends  the 
slaughtering  of  animals  and  the  preparation  of  their  flesh  for 
eating. 

In  anthrax  districts,  moreover,  it  would  be  advisable  to 
spread  abroad  a  general  knowledge  of  the  danger  of  the  disease 
and  its  methods  of  propagation  ;  this  should  be  done  in  such  a 
clear  and  simple  manner  that  all  could  understand  it,  and  (as 
Borstieber  has  proposed,  1.  c.)  suitable  instruction  should  also  be 
given  certain  handicitif tsmen  (workers  in  wool,  in  hat  factories, 
and  in  tanneries)  as  to  the  means  by  which  anthrax  is  spread, 
and  the  value  of  an  early  application  of  caustic  (carbolic  acid) 
— w^hich  latter  should  be  kept  constantly  on  hand  in  manufac- 
tories and  workshops. 

I  have  repeatedly  had  an  opportunity  of  convincing  myself 
that  infection  may  easily  be  averted  by  taking  the  necessary 
precautions  when  coming  into  contact  with  diseased  animals, 
and  in  the  necessary  handling  of  cadavers  (for  example  at  autop- 
sies). 

Tlio  most  essential  point  in  the  treatment  of  anthrax  in  man, 
where  the  infection  lias  taken  place  externally,  is  a  tharouffh 
destruction  of  the  local  affection. 

After  infection  has  occurred,  or  when  there  is  any  suspicion 
of  it,  the  point  implicated  should  be  thoroughly  cauterized,  most 
appropriately  with  concentrated  carbolic  acid,  caustic  potash,  or 
fuming  nitric  acid.  Should  an  actual  anthrax  carbuncle  be 
already  present,  the  treatment  to  be  recommended  uncondition- 
ally in  most  cases  is  extirpation  with  the  knife^  followed  byca^'' 
terization.  Instead  of  excision,  deep  incisions  (preferably  cru 
cial)  may  be  resorted  to,  followed  by  cauterization.  In  crucial 
incisions,  the  flaps  may  be  trimmed.     Various  agents  may  be 
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sf  ally  as  cau tyrants.  Tlxose  most  usually  employed 
ling  nitric  acid,  caustic  potashj  and  of  late  years  carbolic^ 
A  number  of  other  caustics  (sulphuric  acid,  ritrat^?  of 

E,  acid  nitrate  of  mercury,  butter  of  antimony,  coiTosive 
mate,  ammonia)^  as  also  the  actual  cautery,  work  with  less 
inty.  Simple  cauterization  does  not  usually  answer  so  well 
i%en  extirpation  or  incision  has  preceded  it. 
|Che  energetic  destroction  of  anthrax  pustules  is  also  often 
l^essful  even  in  the  later  stages,  indeed  after  important  gen- 
(  symptoms  have  appeared.  The  cauterization  may  be  then 
■1  repeated  with  advantagt? — ^ven  two  or  three  times — until 
.jraised  border  ceases  to  appear.  Generally  a  single  thorough 
icrization  is  sufficient  to  effect  a  cure.  After  excision  and 
■eiization,  the  a^d^ma  in  th^  neigliborhood  of  the  anthrax  pus- 

as  a  rule,  promptly  disappears.     As  a  xjrecautionary  mea- 
,  however,  a  reappMcation  of  the  caustic  is  iidvisable.     Hopes 
recovery  may  still  be  entertained,  even  after  constitutional 
3tc)ms  have  app^.^ared,  ]irovided  these  l>e  not  too  severe, 
s  the  slough  may  in  any  case  give  rise  to  septic  infection, 

further  advisabh^  to  put  on  an  antiseptic  dressing  (lint 
e<i  in  chlorine  water,  or,  better  still  in  carbolic  acid),  which 
^^  is  to  be  followed  by  wanu  poultices,  ju'eferably  containing 
tie  carbolic  acid,  whicli  hasten  the  fonuation  of  the  line  of 
-creation,  and  the  separation  of  the  sluugh.  In  this  stage 
^  stimulation  is  indii^ated  (spirit  of  camphor,  tincture  of 
fTli,  stimulating  ointments). 

If  general  symptoms  have  already  appearpd^  large  doses  of 
tiine  render  valuable  service,  especially  when  the  cauteriza- 
i  has  been  made  too  late,  or  is  insufficient.  By  analogy  with 
ondoubtedly  good  results  of  the  nse  of  carijolic  acid  in 
hrax  of  auinxals,  the  latter  is  probably  of  value  internally 
linistered,  and  indeed  simultaneously  with  the  quinine  (in 
course  of  a  day  fifteen  grains  of  carbolic  acid,  and  thirty  of 
nine),  as  it  lias  been  recently  employed  with  success  by 
be  in  a  case  of  anthrax. 

tn  other  respects  the  treatment  should  be  tonic  and  sustain- 
;  the  diet  shoukl  be  strengtheniug  and  easy  to  digest  (wine). 
When  there  is  considemble  (edematous  swelling  of  special 
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portions  of  the  body,  and  threatening  gangrene,  deep  incisions 
are  appropriate,  penetrating  into  the  yellow,  infiltrated  con- 
nective tissue,  and  these  should  be  dressed  with  disinfectants 
(carbolic  acid). 

In  intestinal  forms  of  anthrax,  the  internal  treatment  is  the 
same  as  that  for  the  general  symptoms  occurring  after  external 
infection.  Carbolic  acid  and  quinine  are  also  indicated  here. 
Cinchona,  iron,  wine,  are  to  be  recommended  as  tonics,  and  an 
appropriate  diet  as  well.  When  it  is  certoinly  known  that  flesh 
from  diseased  animals  has  been  eaten,  a  powerful  emetic  maj 
be  of  value. 


HYDROPHOBIA. 


LYSSA,       RABIES. 

Chahert,  Ueber  die  ToUchundswuth  tintl  dereti  Heilung  etc,  Ucberaetzt  von  Bick. 
Berlin  liod  Stettin,  1*^12, —  Wnhlingei\  U^rbt-r  cUi!  en  den  Jniiren  18U  uiid  1815, 
Mufiger  beobachtete  Wutb  der  Hunde.  Med.  Jalirb,  des  oaterr,  Staatea,  B.  IlL, 
p.  89,  1818;  the  same,  Uebcr  die  gewolmlidjeii  Krankheitcu  dor  Huixdu,  p. 
143.  Wien,  18!8.--i?^M<n' /?/aift<?,  Cmiinr  Pathulogj  ;  ar,  Descrijjtiou  of  the 
Diseases  nf  Dogs.  London,  1817.  V.  edit.,  l>j  Waltttn  Majer.  London*  1851. 
— OffP^,  Erfahrmigon  und  B(!obaehtungen  Ubur  die  Firankhciten  der  Haustbiere 
im  Vergleich,  etc,  Uldmburg,  1818  imd  1821,  I.  j).  125;  II.  p.  ^Q.—lIt/fmmi, 
J,  A.,  Rabiei  canintif  ad  C^lsiini  nsfiue  hinturia  tritica.  Disscrtat.  inaug.  Lips., 
1826. — If^ra7t*£ue^  Die  Scudre  nnter  den  Fllch^cji  uud  undureii  KaubtluLTcii  in 
den  Jaliren  182S^26  nel>st  Bemcrkungen  iibut  die  urspriinglicbe  Wutbkrankheit 
der  TTii<?re.  Fnmkfurt  a.  5 Fain,  1^27. — Uertwifj  C.  IL,  Beitnige  zur  naberen 
Kenntniss  d^r  Wiitbkiiinkln^it  oder  Tollbeit  der  ITunde.  Nebst  Vurwoit  von 
Hufeland.  Berlin,  18251.  Tlie  same,  Die  K>ankhciten  der  Hundc  und  dcren 
Heilung*  Berlin,  lH,"j;i. — ^  J  otw<<,  On  Canine  Madness,  Londun,  1830.  Idem., 
Der  Hundnj  an.^  dem  Engl  von  Weysa,  Htuttgart,  1852. — Prinz^  C.  G.,  Die 
Wnth  der  Hunde  als  Seuche.  3Iit  1  eoL  KupfertafeL  Leipzig,  18^2.— /rorA/iV/, 
X  Jiful.f  Ueber  die  in  nnaeren  Zeitcn  unter  den  Fuebsen  berrachende  Krank- 
heit.  Zurich,  1835.— i^^ift^r,  W.  E.,  Die  Wntbkraokbeit  der  Tbierc  und  des 
Meni5cben.  1  TbeiL  Die  Wntlikrankbeit  der  Thiere.  Carisruln%  1  S4!i ;  the  same, 
Zeitsdirift  fiir  Staatsarzneikundc  1803  und  18fi4. — Bniel'mitU^r^  Beitragc  zur 
Lehre  von  der  Hundiiwutli.  Prager  Yierteljabrsdirift,  Bd.  2,  p.  1,  1852, — 
Bmault,  Recueil  de  mM.  vGt^-r.,  1852,  p.  ^.—Adam,  Th.,  Woeljensbrift  fur 
Thierbeilkunde  und  Vidizueht,  B*  II.,  ICos.  32-4^6,  1858.— ^<?^%,  JL,  littpport 
gnrla  Rage,  cnnsiderf^e  au  point  de  vue  de  rbygitne  jmblique.  Paris,  1803; 
daaseibe  (zum  Tbeil  ubers^^tzt):  Ueber  die  Eikeuntuias  der  Wntbkrankbdt  beini 
Hunde.  Munchen,  1804;  tbe  same,  Cummunieatitju  relative  au.x  eas  de  lUv^xi 
constates  en  France  dans  la  pfriode  de  1863  it  1808,  Conipt.  rcndus^  LXX.,  No. 
14,  1870. — AmtL  Bericht  uber  den  2.  intemationalen  Congress  der  Tliien'irztc 
zu  Wien  \SQo.--Pilhmi,  Bericbt  fiber  die  im  Sobirjahre  1807  in  Wien  nnd 
Umgebunt?  unter  den  JInnden  berrscbendc  Ihmdekrankbeit.  Oesterr.  Viertel- 
jahrschrift  fiir  wisf!.  Veterinarkunde.  Bd.  30,  p.  43,  1 80S:  the  tiame,  ibidem, 
Bd.  32,  p.  110,  ISmi^-Ffnuifif?,  (h'onjt\  Ratiies  and  Hydrophobia;  tlieir  His- 
tory, Nature,  Causes,  Sjrm[itoms,  and  Prevention.     With  tigiit   Illustrations. 
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London,  1872. — Oertl,  F.  J.,  Eine  Wuthseuche  unter  den  Fuchsen  in  K&rathen. 
Oesterr.  Vierteljahrscrhift  fur  wise.  Veterinarkunde,  Bd.  38,  p.  1,  1872. — BdHm- 
ger,  0.,  Zur  pathol.  Anatomie  der  Hundswuth.  Virchow's  Archiv  f.  path. 
Anatomie,  Bd.  55,  p.  285,  1872. 

diu8  AurdianuSj  Acut.  Morb.  ed.  Amman.  Amstelodami,  1709,  Lib.  III.,  Cap. 
IX.-XVI. — Morgaffiii^  J.  B,^  De  sedibus  et  causis  morborum  Epist,  VXII.  et 
LXI.  Padua,  1719. — Hunter^  John,  Observations  and  Heads  of  Inquiry  on 
Canine  Madness.  Transact,  of  the  Society  for  the  Improvement  of  Med.  and 
Chir.,  Vol.  L,  Art.  17,  p.  294.  London,  1793.— Arry,  Cases  of  Tetanus  and 
Rabies  Contagiosa.  London,  1814. — Rust,  J.  Nep.,  Ueber  die  durch  den  Bi« 
eines  Hundes  veranlasste  Wasserscheu  und  ihre  Behandlung.  Rust^s  Magazin 
fur  die  ges.  Heilkunde,  Bd.  1,  p.  97-174.  Berlin,  1816.— TVoMt^,  Nouveau 
traits  de  la  Rage.  Lyon,  1820. — Harder,  J.,  Heilung  der  schon  aiisgcbrochenen 
Hydrophobic.  Vermischte  Abhandl.  aus  dem  Gebiete  der  Heilkunde  von  einer 
Gesellschaft  prakt.  Aerzte  zu  St.  Petersburg,  Sammlung  1,  p.  170.  Petersburg, 
\%2\,—Mage7ulu,  Journal  de  Physiol,  cxp^rim.,  T.  HL,  p.  382,  1823.— ^in^ 
Martin,  de,  A.  F.  C,  Monographic  der  Hundswuth.  Preissschrift,  Paris,  1823. 
Uebersetzt  von  C.  C.  Fitzler.  Ilmenau,  1824. — Kruz/ehtem,  Die  Geschichte  der 
Hundswuth  und  Wasserclieu,  etc.  Gotha,  1826. — Silhergundi,  Beobachtung 
einer  schnell  todtlich  gewordenen  Hydrophobic  nebst  cinigen  Bemerkungen 
uber  dicse  Krankheit.  Harless'  Neue  Jahrbiicher,  B.  12,  p.  100,  1826.—/^- 
hosseh.  Die  Wuthkrankheit  nach  bisherigen  Bcobachtungen  und  neueren 
Erfahrungen  pathologisch  und  therapeutisch  dargestellt.  Pest,  1837. — SuUer, 
F.  G.,  Urban's  Bcliandlungsart  der  von  tollen  Hundcn  Gebissenen.  Hufe 
land's  Journal  der  prakt.  Heilkunde,  B.  63,  p.  1,  1826. — Romberg,  M.  E, 
Lehrbuch  der  Nervenkrankheiten  des  Menschen,  B.  1,  p.  259,  2  Aufl.,  1851.— 
Wag?ier,  Deutsche  Klinik,  1856,  p.  2S^.—T/iamhayn,  Osk.,  Zur  Lehre  von 
der  Hundswuth  und  Wasserscheu.  Schmidt's  Jalirbiicher  der  ges.  Med.,  B. 
101,  p.  336,  1S59. —JVesemann,  Deutsches  Archiv  fur  klin.  Medicin,  B.  HL  p. 
441. — Boudin,  Etudes  sur  la  Rage  dans  divers  (^tats  de  TEurope.  Gaz.  m^ 
de  Paris,  p.  713,  \m\.—Eulenherg,  U.,  Ueber  die  Wuthkrankheit  beim  Men- 
schen. Preuss.  med.  Zeitung,  1863,  Nos.  39-43.— -F^wr^,  M.  V.,  Der  Denno- 
Pneumo-Tetanus,  cine  Auffassung  der  von  wuthkranken  Thieren  ausgehenden 
Hydrophobic,  I.  u.  H.,  1867. — Guisan,  K,  De  la  Rage,  considerations  sur  » 
nature  et  son  traitement.  Dissert,  inaug.,  Bern,  1868. — Rose,  E.,  Ueber  das  Ver- 
haltniss  des  Tetanus  zur  Hydrophobic.  Pitha  und  Billroth,  Handbuch  der 
allg.  und  spec.  Chirurgie,  B.  1,  2  Abth.,  p.  79.  Erlangcn,  1870. — Eiehbam,  F., 
Ueber  die  Hydrophobic.  Inaug. -Dissert.  Erlangcn,  1871. — Marx,  K.  F.  R, 
Ueber  das  Vorkommen  und  die  Beurtheilung  der  Hundswuth  in  alter  Zeit. 
Aus  dem  17  Bande  der  Abhandl.  der  kgl.  Gesellsch.  d.  Wiss.  zu  Gottingen. 
Soparatabdruck.  Gottingen,  1872. — ScJialler,  v.  J.,  Die  Wuthkrankheit,  ihre 
Natur,  ihre  Heilbarkeit,  und  ihre  Behandlung.     Inaug.-Diss.     Freiburg,  1872. 

•mpare  Monographs  of  Virchoto  (Handb.  der  spec.  Path.  u.  Therapie,  B.  IL,  p.  342, 
1855),  Von  Reder  (Pitha  und  Billroth,  Handbuch  der  Chirurgie,  B.  L,  2,  p.  116, 
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1870),  as  also  the  treatises  on  the  special  pathology  of  domestic  animals,  by 
Bdttj  Haubner,  Bering,  Spinola;  also  BrueJkmuller,  Pathol.  Zootomie.  Wien, 
1869. — Schmidt,  Maximilian,  Zoologische  Klinik,  R  L,  2  Abth.  Die  Krank- 
heiten  dcr  Ranbthiere,  p.  322-376.     Berlin,  1872. 


HISTORICAL   NOTICE. 

The  antiquity  of  hydrophobia  is  not  precisely  known.    Ac- 
cording to  the  results  of  comparatively  recent  investigations 
(^arx),  the  earliest  descriptions  of  this  appalling  malady  have 
nite  a  mythical  character. 
The  first  unmistakable  account  of  hydrophobia  is  found  in 
Aristotle  (t 322  before  Christ) :  ''Dogs  suffer  from  rabies.     This 
induces  a  state  of  madness,  and  all  animals  which  are  then  bitten 
l>y  them  are  likewise  attacked  by  rabies.     This  malady  is  fatal 
to  dogs,  and  also  to  other  animals  that  have  been  bitten  by  a 
Diad  dog,  with  the  exception  of  man."     The  genuineness  of  the 
last  passage,  however,  which  fails  to  recognize  hydrophobia  as 
Occurring  in  man,  has  been  frequently  questioned. 

About  the  same  time  we  find  hydrophobia  alluded  to  by 
Xenophon,  Epicharmus,  and  Democritus  (the  laughing  philo- 
sopher).    By  the  latter  the  malady  was  described  as  an  inflam- 
mation of  the  nerves,  and  classed  with  the  severe  spasmodic 
diseases  allied  to  tetanus.     On  the  other  hand,  it  is  extremely 
doubtful  whether  Hippocrates  was  acquainted  with  hydropliobia. 
To  numerous  later  authors,  poets  and  historians,  hydrophobia 
was  a  well-known  disease,  mention  having  been  made  of  it  by 
A^ndreas  of  Carystos,  Gains,  Themison,  Eudemus  ;  also  by  Virgil, 
Horace,  Ovid,  Plutarch  (130  before  Clirist),  Pausanias,  and  Pliny 
the  Second.    Most  admirable  accounts  of  the  malady  are  con- 
tained in  the  writings  of  Cornelius  Celsus :  "*  If  the  wound  pro- 
duced by  the  bite  be  not  promptly  and  energetically  treated, 
hydrophobia  ensues — a  most  deplorable  malady,  one  in  which  no 
hopes  of  recovery  can  be  entertained.     The  virus  should  be  with- 
drawn by  means  of  a  dry  cupping-glass,  while  the  wound,  if  its 
situation  permit,  should  be  treated  with  the  actual  cautery.     If 
this  be  impossible,  then  other  caustic  agents  should  be  applied, 
and  the  part  should  be  bled."     A  detailed  account  of  hydropho- 
VOL.  ni— 28 
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bia  is  also  given  by  Dioscorides,  who  pronounces  the  affection 
frightful,  there  being  no  possibility  of  saving  the  life  of  those 
attacked.  He  insists  upon  the  importance  of  prophylactic  mea- 
sures (caustic  applications,  the  actual  cautery,  scarification,  and 
amputation),  and  describes  the  varying  period  of  the  stage  of 
incubation. 

Galen  (131-201  after  Christ)  declares  hydrophobia  to  be  the 
worst  of  all  diseases,  and  recounts  with  great  accuracy  numerous 
phenomena  attending  it.  As  a  protection  against  infection,  he 
recommends  excision  of  the  wound. 

Cselius  Aurelianus — probably  a  contemporary  of  Galen- 
celebrated  for  his  trutliful  and  life-like  representations  of  dis- 
eases, treated  all  the  important  questions  relating  to  hydro- 
phobia with  wearisome  accuracy:  the  modes  of  origin,— spon- 
taneous as  well  as  those  depending  upon  communication;  the 
organs  serving  as  absorbents  of  the  poison ;  the  localization  of 
the  disease  ;  the  parts  principally  attacked  ;  the  character  of  the 
disease  ;  the  differential  diagnosis  ;  the  points  whereby  it  may  be 
distinguished  from  inflammation  of  the  brain  and  mania ;  the 
time  of  outbreak  ;  the  course  ;  and,  finally,  the  treatment. 

With  Galen  and  C.  Aurelianus,  independent  observations 
concerning  hydrophobia  ceased  for  a  considerable  length  of  time. 
Witli  few  exceptions  (Rhazes,  922  ;  Avicenna,  1036),  the  authors 
of  many  succeeding  centuries  contributed  little  or  nothing  to  the 
previous  knowledge  of  the  disease. 

Th(^  disease  was  also  known  to  the  ancient  inhabitants  of 
India,  to  the  Egyptians,  and  the  Israelites. 

The  fallacious  theories  and  hypotheses  regarding  hydropho- 
bia which  have  obtained  credence  with  the  public,  and  medical 
men,  and  which  to  a  very  great  extent  prevail  to  this  day,- 
these  preconceived  notions,  originating  a  thousand  years  ago, 
are  justly  designated  by  the  terms  here  applied  to  them.  This 
may  be  shown  by  tlie  fact  that  in  our  own  day,  about  the  same 
characteristic  features  are  ascribed  to  hydrophobia  that  were 
accorded  to  the  disease  by  the  writers  of  two  thousand  years 
since  ;  it  being  asserted  now,  as  formerly,  that  dogs  affected  with 
rabies  present,  as  prominent  symptoms,  reddened  eyes,  a  droop- 
ing tail,  foaming  mouth,  a  projecting  tongue,  etc. 
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After  the  lapse  of  so  many  centuries,  during  which  no  advance 
was  made  in  our  knowledge  of  hydrophobia,  notwithstanding 
the  large  amount  of  literature  on  this  subject,  there  were  at  last 
reported,  towards  the  end  of  the  last  century,  a  series  of  better 
investigations  by  different  observers  (Chabert,  J.  Hunter),  while 
recently  a  more  exact  knowledge  of  hydrophobia  has  been 
acquired — chiefly  through  the  researches  of  the  Englishmen 
Meynell  and  Youatt,  as  well  as  by  the  extensive  experiments  of 
Her  twig. 

Numerous  other  observers  also,  by  means  of  experimental,  as 
well  as  of  clinical  and  historical  studies,  have  served  to  increase 
our  knowledge  of  hydrophobia.  Among  these  names  may  be 
mentioned  Magendie,  Breschet,  Rust,  Greve,  Kriigelstein,  Blaine, 
Faber,  Schrader,  Pillwax,  Bruckmiiller,  Bouley,  Marx,  and 
others  ;  furthermore,  Virchow  and  Reder,  as  well  as  different 
veterinary  pathologists. 

HYDROPHOBIA   IN   ANIMALS. 

Hydrophobia,  which  prevails  chiefly  among  animals  of  the 
canine  species  (dog,  wolf,  fox,  hyena,  jackal) — often  as  an  epi- 
zootic— is  an  acute  infectious  disease^  coming  on  in  the  form  of 
2i  functional  disturbance  of  the  central  nervous  system^  with  an 
absence  of  all  gross  anatomical  changes^  and  distinguished  from 
other  similar  diseases  by  its  long  and  extremely  variable  period 
of  incubation.  The  specific  mater ies  morbi^  the  intimate  nature 
of  which  is  unknown,  belongs  to  the  endogenous  class  of  specific 
poisons,  is  propagated  only  in  infected  animal  organisms,  is 
fixed,  non -transportable  (nicht  verschleppbar),  and  never  vola- 
tile. As  in  the  case  of  genuine  inoculable  diseases,  hydrophobia 
originates  only  through  infection,  it  being  essential  that  the 
virus  should  come  in  contact  with  an  abraded  portion  of  the  skin 
or  mucous  membrane,  in  which  respect  it  bears  the  closest  resem- 
blance to  syphilis.  The  communication  of  the  poison  is  effectcni 
almost  invariably  by  means  of  the  bite  of  a  rabid  or  infected 
animal,  whereby  the  poison  is  implanted  directly  in  the  animal. 
The  existence  of  a  spontaneous,  or  so-called  miasmatic  d(»veIop- 
ment  of  hydrophobia,  which  is  extensively  credited,  is  entirely 
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unproved.    The  disease   is  transferable  from  animalB  of  the 
canine  species  to  man  and  all  domestic  animals. 

Etiology. 

Although  for  a  long  time  authorities  have  agreed  that  the 
disease  in  by  far  the  greatest  number  of  cases  arises  from  inocu- 
lation by  means  of  the  bite  of  a  rabid  animal,  it  has  at  the  same 
time  been  admitted  by  many,  that  a  spontaneous  or  primary 
origin  of  the  disease  might  also  be  possible  to  animals  of  the 
canine  species  (dog,  wolf,  fox,  jackal,  badger). 

If  inquiry  be  made  respecting  the  cause  of  the  alleged  spon- 
taneous cases  of  hydrophobia,  the  reply  will  be  by  no  means 
satisfactory.  It  was  believed  that  a  peculiar  miasma  formed  a 
direct,  active,  causative  factor,  and  to  this  were  referred  espe- 
cially the  epizootic  outbursts  of  hydrophobia.  In  respect  to  the 
etiology  of  the  disease  in  dogs,  certain  influences  are  frequently 
cited  as  predisposing  and  accidental  causes ;  such,  for  instance^ 
as  intense  heat  or  cold,  want  of  drinking  water,  domestication, 
training,  physical  deterioration  induced  by  their  artificially 
acquired  modes  of  life,  which  are  quite  contrary  to  their  nature 
as  beasts  of  prey.  Furthermore,  the  stimulated  but  ungratified 
sexual  desire  has  been  selected  as  the  exciting  cause,  and  in  this 
connection  the  disproportion  existing  in  the  number  of  male  and 
female  dogs '  was  thought  to  be  especially  significant.  Finally, 
certain  breeds — especially  those  of  a  vicious  disposition,  over- 
fed dogs,  and  curs  were  said  to  evince  an  especial  aflinity  for  the 
spontaneous  form  of  the  disease. 

It  is  not  necessary  to  enter  into  a  detailed  enumeration  and 
description  of  all  the  influences  that  have  hitherto  been  sup- 
posed to  serve  as  causes  for  hydrophobia,  and  we  will  therefore 
content  ourselves  with  the  consideration  of  the  more  important 
questions  relating  to  the  matter. 

When  hydrophobia  prevails  as  an  epizootic — a  phenomenon 
that  is  often  quoted  in  support  of  its  spontaneous  origin — there 
can  almost  always  be  detected,  upon  careful  examination,  one  or 

'  In  Central  Europe  the  females  form  only  from  ten  to  fifteen  per  cent  of  tbe 
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more  central  points  which  serve  as  distinct  depots  or  centres  of 
infection.  We  know,  moreover,  that  the  spread  of  the  epizootic 
is  arrested  by  the  larger  rivers. 

Schradcr  relates  that  daring  the  preyalence  of  hydrophobia  in  Hamburg  and 
vicinity  (1852-1853),  no  cases  were  observed  upon  the  islands  of  the  Elbe,  although 
upon  both  sides  of  the  river  instances  of  the  disease  were  of  frequent  occurrence. 
Similar  facts  have  been  collected  by  Virchow  (loc.  cit.,  p.  358),  all  of  which,  coin- 
ciding fully  with  the  results  attained  by  a  study  of  the  geographical  distribution  of 
hydrophobia,  afford  powerful  arguments  against  its  spontaneous  development. 

Furthermore  the  mere  epizootic  and  enzootic  appearance  of  hydrophobia  indi- 
cates in  itself  nothing  more  than  the  existence  of  a  primary  genetic  cause ;  whereas 
we  know,  on  the  other  hand,  that  the  infectious  diseases  themselves  appear  almost 
invariably  in  the  epidemic  and  endemic  f  oruL 

As  to  the  hypothesis  that  changed  nervous  influences,  such  as 
extreme  domestication  and  training,  serve  as  causative  factors  in 
the  primary  development  of  hydrophobia,  it  is  simply  neces- 
sary to  state  that  the  disease  prevails  also  in  those  localities 
where  dogs  roam  at  large,  for  instance  in  the  East,  where  they 
pass  their  life  in  freedom  from  all  control.  I  willingly  admit 
that  the  above-named  abnormal  conditions  of  life,  and  the  unna- 
tural mode  of  living  may  tend  to  predispose  dogs  to  mental  and 
nervous  disturbances,  and  may  also  play  a  certain  part  in  pre- 
disposing these  animals  to  traumatic  rabies ;  but  these  condi- 
tions never  suflSce  to  produce  a  development  de  novo  of  the  dis- 
ease. 

Attempts  to  produce  hydrophobia  artificially  by  starving  dogs,  have  been  ineffec- 
tually made  by  Radi  and  Bourgelat.*  The  same  negative  results  were  obtained  by 
M6n6cier,'  who  did  not  see  a  single  instance  of  hydrophobia  among  ICO  dogs  that 
had  been  poorly  fed  and  kept.  Pill  wax  observed,  duiing  one  of  the  severer  epizoo- 
tics in  Vienna,  that  the  gi*eater  number  of  affected  dogs  !)elonged  to  owners  in 
good  circumstances  in  life,  enjoying,  therefore,  for  the  most  part,  good  care  and 
food. 

The  extremely  disproportionate  occurrence  of  hydrophobia  in 
male  animals  has  likewise  been  attributed  to  one  of  tlie  causes 
above  alluded  to,  namely,  to  unsatisfied  passion,  to  tlie  sexual 
excitement,  which,  in  the  greater  number  of  main  dogs,  is  being 
constantly  stimulated  but  never  gratified.     According  to  the  evi- 

'  ChabeHy  p.  73.  "  Gazette  des  hopitaux,  No.  2."),  1S09. 
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dence  of  statistics,  however,  the  total  number  of  mad  dogs  is 
divided  between  the  two  sexes  in  a  ratio  nearly  equivalent  to  the 
numerical  relation  of  the  two  sexes  to  each  other ;  and,  on  the 
other  hand,  castrated  dogs  are  just  as  liable  to  contract  the  dis- 
ease as  other  dogs. 

Of  267  cases  of  hydrophobia,  observed  by  Schrader  in  Hamburg  in  185^, 
256  occurred  in  male  dogs,  ten  in  females,  and  one  in  a  castrated  dog.  Of  fifty- 
four  pronounced  cases  of  hydrophobia  occurring  in  Denmark  from  1855  to  1857, 
there  were  found,  according  to  Tscheming,  four  male  and  three  female  dogs  that  had 
been  castrated,  equivalent  to  a  percentage  of  thirteen.  Furthermore,  the  fact  of  the 
occurrence  of  hydrophobia  in  wild  animals  (wolf,  fox) — among  which  the  numerical 
relation  of  the  males  to  the  females  is  a  natural  one,  no  obstacle  being  interpoaed  to 
the  gratification  of  the  sexual  appetite— affords  proof  of  the  fallacy  of  the  aboYC 
hypothesis,  as  does  also  the  circumstance  that  hydrophobia  does  not  prevail  in  all 
places  and  continuously,  but  appears  at  certain  times  only,  and  is  then  confined  to  a 
certain  territorial  district.  Greve  (loc.  cit,  Bd.  L,  p.  152)  attempted  to  produce 
experimentally  in  this  manner  hydrophobia,  but  without  success.  In  the  case  of 
wild  beasts,  that  are  kept  in  close  confinement  in  menageries  and  zoological  gardens, 
to  whom  the  gratification  of  the  sexual  appetite  is  for  a  long  period  of  years  denied, 
hydrophobia  is  never  seen  to  arise.'  Some  individuals  have  been  so  thoroughly 
convinced  of  the  significance  of  the  suppressed  sexual  passion  as  a  causative  ele- 
ment in  the  production  of  hydrophobia,  that  they  have  advocated  the  castration  of 
all  dogs  not  intended  for  breeding  purposca 

The  tlieory  so  frequently  advanced,  that  even  the  bite  of  an 
angry  dog  is  sufficient  to  produce  hydrophobia,  will  be  found 
upon  d  priori  grounds  to  be  extremely  improbable,  since,  were 
this  tlie  case,  almost  every  dog-bite  would  have  a  lyssogenous 
(effect,  inasmuch  as  dogs  are,  as  a  rule,  apt  to  bite  only  when  irri- 
tated and  enraged. 

The  relation  thought  to  exist  between  the  excited  sexual  pas- 
sion and  hydrophobia  is  analogous  to  that  of  numerous  other 
alleged  causes  of  tlie  malady,  such  for  instance  as  tape-wonn. 
It  is  indeed  true  that  we  seldom  fail  to  find  tape- worms  in  the 
intestines  of  rabid  dogs  ;  but  these  parasites  are  generally  ob- 
served in  the  majority  of  all  dogs.  Symptoms  similar  to  those 
of  hydrophobia  may  indeed,  under  certain  conditions,  be 
induced  by  parasites  of  this  nature,  just  as  by  various  other 


^  Schmklt^  Zoolog.  Klinik,  I.,  p. 
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causes,   but  the  infectious  hydrophobia  can  never  be  so  pro- 
duced. 

Finally,  to  prove  the  spontaneous  origin  of  hydrophobia,  the 
occurrence  of  the  disease  in  wolves,  foxes,  and  cats  has  been 
cited  ;  this  having  been  induced  in  the  latter  by  depriving  them 
of  their  young,  or  by  subjecting  them  to  painful  burns.  In 
cases,  however,  where  hydrophobia  has  prevailed,  in  the  form  of 
an  epizootic,  such  as  has  raged  for  years  among  foxes  through- 
out entire  provinces  or  districts  (for  instance  in  Carinthia  from 
186G  to  1872),  no  other  etiological  condition  could  be  discovered 
than  the  continual  infection  from  fox  to  fox  (Oertl).  The  attempt 
to  elucidate  the  cause  of  such  diseases  by  tracing  a  connection 
between  them  and  external  influences,  other  than  those  above 
mentioned,  or  by  refemng  them  to  a  miasma,  is  futile,  for  tlie 
following  reason,  namely,  that  it  frequently  happens  that  during 
the  prevalence  of  such  epizootics  no  cases  of  hydrophobia  occur 
among  dogs.  The  original  source  of  these  epizootics  of  hydro- 
phobia is  the  bite  of  rabid  dogs,  and,  on  the  other  hand,  hydro- 
phobia may  be  communicated  to  the  dog  by  wild  animals  of 
kindred  species. 

Dogs  living  in  the  mountains  of  Switzerland  (herdsmen's  or  mountain  dogs)  are 
said  to  frequently  contract  the  disease  from  rabid  foxes.  At  those  times  when 
rabies  rages  among  dogs,  rabid  foxes  are  usually  found,  with  whom  the  epizootic, 
it  is  true,  may  have  originated  (v.  Tschudi ') ;  Kcichlin  (loc.  cit.,  p.  14)  reports  a 
case  of  the  communication  of  hydrophobia  from  a  fox  to  a  dog.  Oertl  (loc.  cit.) 
relates  that  during  an  epizootic  of  hydrophobia  among  the  foxes  of  Carinthia,  rag- 
ing from  1866  to  1872,  numerous  animals,  especially  dogs  and  other  domestic  ani- 
mals, were  bitten,  as  were  also  two  men. 

A  further  proof  of  the  alleged  spontaneous  origin  of  hydro- 
phobia was  claimed  to  have  been  found  in  the  circumstance  that 
neither  wound  nor  cicatrix  could  be  detected  upon  the  smootlily 
shaved  bodies  of  dogs  that  had  died  from  this  disease.  But, 
inasmuch  as  the  smallest  erosions,  such  as  heal  without  leaving 
any  scar,  are  sufficient  to  admit  the  virus  into  the  system,  it  must 
be  admitted  that  this  argument  will  not  bear  a  close  scrutiny. 

Many  cases  of  alleged  spontaneous  development  are  obviously 
to  be  explained  by  this  circumstance,  that  the  bite  of  an  infected 

^  Das  Thierleben  der  Alpenwelt,  5  Aufl.     Leipzig,  I860,  pp.  357  and  525. 
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— though  apparently  healthy — dog,  when  inflicted  during  the 
period  of  incubation,  has  even  then  the  power  of  communicatiDg 
the  disease. 

Thambayn  (loc.  cit,  p.  341)  has  coUated  nineteen  cases,  occurring  in  the  human 
subject,  in  which  dogs,  to  all  appearances  healthy,  but  which  subsequently  became 
rabid,  produced  by  their  bite  hydrophobia,  the  result  being  fatal  in  eighteen  of 
tlieso  cases.  Fessler  *  relates  the  following  case,  observed  at  Bamberg :  A  dog, 
whose  ])cuis  was  cut  off  during  the  act  of  coitus,  died  in  the  course  of  a  few  daji 
from  grangrcne  of  the  wound,  without  having  manifested  any  symptoms  of  hydro- 
phobia. His  master,  who  had  been  bitten  by  him,  was  seized  in  the  course  of  a  few 
weeks  with  hydrophobia,  and  died. 

The  communication  of  rabies  in  any  other  manner  than  by 
a  bite,  is  indeed  extremely  rare.  Infection  by  coitus,  which,  it 
is  pretended,  takes  place  in  the  human  subject,  has  not  been 
shown  to  occur  in  the  case  of  animals,  although  there  must  be 
sufficient  opportunity  for  this  mode  of  infection ;  rabid  bulls 
unite  with  cows,  for  instance,  without  infecting  the  latter. 

An  instance  of  congenital  hydrophobia  is  related  by  Calli- 
nac :  *  A  cow,  which,  forty-eight  days  before  being  attacked  by 
the  disease,  had  been  bitten  by  a  rabid  dog,  gave  birth,  while 
suffering  from  liydrophobia,  to  a  calf.  The  calf  was  likewise 
seized  with  hydrophobia,  although  another  cow  had  been  sub- 
stituted for  it  to  suck  from. 

No  instance  of  the  transference  of  the  poison  of  hydrophobia 
by  intermediate  vehicles  is  as  yet  known  to  have  occurred,  it 
being  either  not  at  all,  or  at  all  events  only  to  a  very  slight 
degree,  transportable.  If  minute  particles  of  the  virus  suffice  to 
propagate  infection,  it  may  be  inferred,  judging  from  analogy 
with  other  infectious  diseases  (for  instance,  malignant  pustule), 
that  possibly  certain  parasites  (fleas  and  lice),  which  are  nour- 
ished by  the  blood  of  the  dog,  and  which  hardly  any  dog  is  free 
from,  may  transfer  the  poison  by  means  of  their  blood-drawing 
apparatus,  and  thus  produce  inoculation.' 

The    communication  of    hydrophobia   from  one   animal  to 

•  Wochenschrift  fur  Thierheilkunde,  1872,  p.  358.  . 

•  Mattoii,  Donat. ,  Considerations  sur  la  Rage.     Strossburg,  1862. 

'  The  fact  of  the  communication  of  small-pox  by  flies  can  hardly  be  questioned;  % 
case  of  vaccination  by  the  medium  of  a  flea,  was  a  ^ort  while  ago  reported  in  Engiand. 
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another,  by  the  consumption  of  the  meat  or  milk  of  rabid  ani- 
mals, is  extremely  rare.  As  a  rule,  food  of  this  kind  is  taken 
into  the  stomach  without  ill  effect. 

In  conclusion,  the  views  above  expressed  as  to  the  mode  of 
origin  of  hydrophobia  may  be  summarized  as  follows :  Hydro- 
phobia, like  all  other  infectious  diseases,  never  arises  spontane- 
ously, but  requires,  as  an  indispensable  antecedent  causative 
factor,  an  infection,  by  the  introduction  into  the  organism  of  the 
specific  materies  morhi.  All  the  etiological  conditions,  such  as 
the  season  of  the  year,  temperature,  want  of  freedom,  sup- 
pressed sexual  appetite,  age,  sex,  and  race  are  to  be  regarded 
neither  as  direct  nor  predisposing  causes.  Very  many  of  the 
best  observers,  recent  as  well  as  old,  such  as  Blaine,  Youatt, 
Magendie,  Dupuytren,  Breschet,  furtliermore  Schrader,  Adam, 
St.  Cyr,  Peuch,  Boudin,  Virchow,  and  others  reject  the  theory 
of  spontaneous  development, — a  theory  which  has  been  adopted 
in  a  great  measure  as  a  matter  of  convenience,  until  additional 
and  more  exact  investigations  shall  have  been  made. 

Predisposition, — This  is,  on  the  whole,  moderate.  By  artifi- 
cial attempts  at  inoculation,  from  two-fifths  to  two- thirds  of  the 
animals  inoculated  or  bitten  were  infected. 

Hertwig  experimented  upon  30  dogs,  some  of  which  he  inoculated  with  saliva 
taken  from  rabid  dogs,  wliile  othera  were  allowed  to  be  bitten  by  such  animals.  In 
eleven  instances — equivalent  to  37  per  cent. — he  obtained  positive  results,  whereas 
19  of  the  inoculated  and  bitten  animals  remained  unafiFected.'     Renault  caused  99 


*  The  important  experiments  of  Hertwig  may  be  summarized  as  follows  : — Sixteen 
inoculations  with  saliva  (taken  from  a  rabid  dog  either  daring  life  or  soon  [fifteen 
tiours]  after  death)  produced  positive  results  in  six  cases. 

Six  inoculations  with  saliva  obtained  from  the  cold  cadaver,  from  twenty  four  to 
forty- eight  hours  after  death,  resulted  negatively  in  each  case. 

Seven  inoculations  with  portions  of  the  substance  of  the  salivary  glands  produced, 
in  one  instance,  a  positive  result. 

Fifteen  inoculations,  by  means  of  the  bite  of  mad  dogs  and  by  natural  inoculations, 
produced,  in  five  instances,  positive  results. 

Six  inoculations  with  portions  of  the  nerve  tissue  of  rabid  dogs  were  all  negative. 

Twenty-three  experiments  made  with  food  smeared  with  the  saliva  and  blood  of 
cabid  dogs  were  all  negative. 

Five  attempts  at  inoculation  by  means  of  intermediate  vehicles  (placing  the  subject 
In  a  stall  where  a  mad  dog  had  been  previously  confined)  were  negative. 

Hertmg,  in  tabulating  the  rssults  of  his  attempts  at  inoculation,  affirms  that,  from 
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different  animals  (dogs,  horses,  and  sheep)  to  be  bitten  by  rabid  dogs.  Of  these, 
67 — equivalent  to  67  per  cent. — became  rabid,  while  the  remainder  contiaued 
healthy,  although  they  remained  under  observation  for  at  least  one  hundred  daji 
In  Wiirteraberg,  from  1864  to  1867,  out  of  943  animals,  which  were  wounded  by 
dogs  that  were  rabid,  or  suspected  of  being  rabid,  or  particularly  given  to  biting, 
28,  or  3  per  cent.,  were  seized  with  rabies.  It  is  obvious  that  the  favorable  result 
in  this  instance  is  attributable  principally  to  the  fact  that  merely  savage  dogs  were 
included  in  the  estimate.  According  to  Youatt,  two-thirds  of,  those  dogs  whidi 
are  bitten  by  rabid  dogs  contract  the  disease.  Of  137  dogs  that  were  bitten  bj 
mad  dogs  in  the  years  1823  to  1827,  and  subsequently  kept  under  observation  at  the 
veterinary  school  at  Berlin,  six  died  from  hydrophobia,  while  the  rest  remained 
healthy  (Hertwig,  loc.  cit.,  p.  145). 

From  causes  that  cannot  be  explained,  inoculation  is  often 
unsuccessful,  even  when  performed  under  the  most  favorable 
circumstances.  Many  dogs  resist  all  infection ;  nine  different 
attempts,  in  the  course  of  three  years,  to  inoculate  the  famous 
poodle  of  Hertwig,  were  ineffectual,  while  other  dogs  in  whom 
the  same  poison  was  implanted  were  infected.  In  the  veterinaiy 
school  at  Lyons,  a  dog  which  had  been  bitten,  experimentallj, 
four  different  times,  remained  unaffected.  Other  dogs  resist  two, 
three,  and  even  four  attempts  at  inoculation,  and  are  finaUy 
infected  at  a  subsequent  trial.  According  to  the  experiments 
of  Menecier,  a  ricli  feeding  of  the  dogs  that  have  been  infected 
favors  the  outbreak  of  the  disease,  while,  on  the  other  hand,  it  is 
retarded  by  poor  nourishment. 

That  hydrophobia  occurs  most  frequently  among  dogs  be- 
tween the  ages  of  one  and  six  years  (Pillwax)  is  manifestly  due 
to  the  fact  tliat  the  majority  of  dogs  are  under  six  years  of  age. 

Before  proceeding  to  review  our  limited  knowledge  of  the 


fifty-nine  experiments,  he  obtained  fourteen  positive  results.  This  number,  however, 
should  not  be  taken,  as  it  often  has  been,  as  a  basis  for  a  general  estimate  of  the  dis- 
position to  contract  the  disease,  for  there  were  included  in  this  calculation  inoculatioitf 
with  blood,  with  saliva  obtained  a  long  time  (twenty-four  to  forty-eight  hours)  after 
death,  with  the  substance  of  the  salivary  gland,  and  with  portions  of  the  nerve  8U^ 
stance,  all  of  which,  in  thirty  attempts,  produced  only  three  positive  results. 

Moreover,  the  low  percentage  of  positive  results  yielded  by  Ilertttig^s  experimenti 
are  to  be  attributed  in  part  to  the  fact  that  they  were  repeated  upon  dogs  manifesting 
no  affinity  whatever  for  the  vims  ;  his  own  poodle,  for  instance,  having  been  selected 
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nature  and  mode  of  action  of  the  vii-us  of  hydrophobia,  a  few 
words  must  be  devoted  to  those  who  deny  altogether  its  exist- 
ence, regarding  it  either  as  a  phase  of  another  disease  (tetanus, 
antlirax,  typhus),  or  else  explaining  it — at  least  in  the  case  of 
man — as  being  a  simple  psychosis  in  consequence  of  anxiety 
resulting  from  a  bite. 

The  denial  of  the  existence  of  hydrophobia  as  a  specific  dis- 
ease, a  theory  that  has  recently  been  adopted  by  Maschka  '  and 
Lorinser,'  does  not  possess  the  merit  even  of  novelty,  for  the 
existence  of  hydrophobia,  as  a  disease  sui  generis,  as  well  as  the 
existence  of  a  specific  virus,  was  denied  in  France  by  Bosquillon ' 
as  early  as  the  latter  part  of  V'  last  century.  According  to  their 
views,  the  symptoms  are  to  be  ascribed  to  fright,  or  to  the  local 
injury.  In  like  manner  Girard  and  J.  Simon  (1819)  described 
hydrophobia  as  an  imaginary  disease.  R.  White  *  regarded  hy- 
drophobia as  nothing  more  than  an  ordinary  inflammation  of  the 
cesophagus,  the  stomach,  and  the  muscles  of  respiration,  and 
went  so  far  as  to  deny  utterly,  not  only  the  specific  character,  but 
also  the  infecting  property  of  hydrophobia.  In  order  to  prove 
the  latter,  he  inoculated  several  cats,  rabbits,  and  other  animals, 
and  finally  himself,  from  two  rabid  dogs — all  without  results. 
It  is  hardly  necessary  to  add  that  these  negative  results,  as  com- 
pared with  the  numerous  positive  effects  following  inoculation, 
and  with  simple  clinical  experience,  are  entitled  to  no  weight, 
and  are  valuable,  at  most,  only  as  illustrations  of  foolhardiness 
indulged  in  with  impunity.  Another  writer  also,  Franque  (loc. 
cit.),  having  at  first  opposed  the  idea  of  the  primary  existence 
of  hydrophobia,  and  of  a  specific  contagion,  after  being  made 
acquainted  with  the  experiments  of  Hertwig,  renounced  his 
dews,  and  admitted  the  hydrophobia  of  foxes  to  be  a  specific 
iisease.* 


»  Prager  Vierteljahraschrift  f.  wise.  Heilk.,  1871,  III.,  p.  1. 

«  Wien.  med.  Wochenachrift,  1865,  Nos.  19-21. 

'  Memoire  sur  la  cause  d^hydrophobie,  vulgairement  connue  sons  Ic  nom  de  xage. 
Paris,  1802. 

■•  Froriep's  Notizen  fUr  Natur  tmd  Heilkiinde,  1826,  Nos.  264,  266,  und  268. 

*  Geechichte  der  Senchen,  die  in  dem  Herzogthum  Nassau  seit  dem  Ende  eto> 
peherrscht  haben.     Frankfurt  a.  M.,  1834,  p.  239. 
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All  these  attempts  to  dispute  the  existence  of  hydrophobia 
are  not  easily  comprehended  by  such  persons  as  have  had  occa- 
sion to  witness  the  disease,  with  all  its  horrors,  in  cases  of  ani- 
mals and  men.  As  these  hypotheses  have  not  been  adopted  to 
any  great  extent,  either  by  professional  men  or  the  public,  they 
may,  on  the  whole,  be  pronounced  tolerably  harmless ;  neverthe- 
less they  might,  under  certain  circumstances,  be  conducive  to 
very  great  injury. 

As  Virchow  has  already  forcibly  stated,  the  doctrine  of  the 
spontaneous  development  of  hydrophobia  contributed  most  of  all 
to  involve  in  doubt  the  specific  character  of  the  disease.  On  the 
other  hand,  it  is  well  to  consider  that  the  diagnosis  of  hydropho- 
bia, especially  in  the  case  of  animals,  is  extremely  difficult  and 
doubtful ;  that  numerous  cases  are  designated  by  that  term 
which  are  not  entitled  to  it.  Finally,  as  regards  the  human  sub- 
ject, as  will  be  seen  later,  there  can  be  no  question  as  to  the 
existence  of  hydrophobia,  which,  like  certain  affections  of  the 
mind,  may  present  diagnostic  difficulties,  but  its  existence  as  a 
specific  disease  should  not  on  that  account  be  denied. 

That  the  rabies  of  dogs  has  no  connection  with  tetanus, 
anthrax,  and  similar  aitections,  it  is  hardly  necessary  to  dis- 
cuss. Tetanic  symptoms,  such  as  are  now  and  then  observed  in 
cases  of  hydrophobia  in  the  human- subject,  are  never  known  to 
occur  in  the  case  of  dogs. 

NATURE   AND   MODE  OF  ACTION  OF  THE  VIRUS  OF  HYDROPHOBIA. 

The  specific  infecting  principle  of  hydrophobia  is  absolutely 
unknown.  Neither  chemical  nor  microscopic  analyses  of  the 
saliva  of  mad  dogs  have  as  yet  given  any  clue  to  its  detection. 
The  virus  is  reproduced  only  within  the  diseased  economy,  never 
outside  the  same,  and  belongs  therefore  to  the  endogenous  mor- 
bific agents.  It  is  distinguished  from  the  other  chemical  and 
morbid  poisons  principally  by  this  circumstance,  that  it  remains 
within  the  organism  for  weeks,  and  even  months,  without  pro- 
ducing any  morbid  sj^mptoms  whatever.  In  its  action  upon  cer- 
tain organs  of  the  central  nervous  system,  upon  the  centre  of 
the  mechanism  involved  in  deglutition,  upon  the  centre  of  the 
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>iratory  system,  and  the  nerve  centre  influencing  spasmodic 
^tractions,  its  action  is  analogous  to  certain  nerve  poisons  of 
Bgetable  or  clieraical  nature. 

fThe  eirus  of  hydnyphobla  is  contained  in  the  salina  and 
wn  of  the  affecitd  animal^  also  in  the  Mood  and  salivary 
Uds^  and  possibly  also  in  still  other  solid  and  fluid  portions 
ie  body  ;  it  is  always  fixed^  ueder  volatile. 
It  is  probably  capable  of  infection  even  during  the  stage  of 
libation,  and  also  continues  active  for  some  time  after  death 
lardly  longer,  however,  than  twenty-four  hours. 
By  natural  or  artificial  inoculation,  the  virus,  either  by  pen- 
&ting  a  denuded  portion  of  the  skin  or  external  mucous  mem- 
aie,  or  an  actual  wound,  may  be  transferred  to  numerous 
ler  species  of  animals  and  to  man,  and  rex>roduct*  (under  cer- 
11  conditions  depending  upon  individual  predisposition)  a 
^  hydrophobia. 

The  manner  in  which  the  wound  is  infiicted,  as  well  as  the 
ychical  condition  (fear)  of  the  person  or  aninud  bitten,  exer- 
jea,  as  a  rule,  no  influence  in  the  production  of  the  disease. 


hue 


noculatiouft  performed  with  saUva  taken  from  a  rabid  dog  after  death  are 
ieti  without  effect.  When  brou^^ht  in  contact  with  the  unabrnded  mucoua  mcm- 
VMke  of  the  digestive  canal— in  connection  with  tlie  food— the  virus  is  innocuoUB. 
ti?enty-two  experiinenta  of  this  kind,  luadt:  by  Her  twig,  the  results  were  iuvari- 
y  negative.  Out  of  eleven  inoculations  with  tlic  blood  of  rabid  dogs,  taken 
tly  from  living  animalR,  imrtly  from  tliose  tliat  had  just  died,  ITert wig  obtained 
iltive  results  in  only  two  instancea  Six  inoculationa  with  nerve  tissue  yiekled 
miiably  negative  results. 

Whether  the  bite  of  a  mad  dog  shall  be  followed  by  irtfec- 
m,  or  notj  depends,  apart  fi*oni  the  individual  predisposition, 
K:>n  accidental  conditions,  especially  ui)on  the  circumstance 
fc^ther  the  bitten  part  is  protected  by  hair  or  otlier  covering, 
i^^tlier  tlie  saliva  is  wiped  off  before  th(*  teeth  come  in  contact 
the  skin,  etc. 

Ve  have  no  accurate  knowledge  as  to  whether  the  virus  of 

yphobia  possesses  a  variabli;  intensity,  or  virulence,  depend- 

5  upon  the  individual  from  wliicli   it  is  obtained.     It  is  very 

rally  asserted   that  tlie   so-called   sullen   hydnijihobia  has 

less  infectious  property  than  the  violent  species  of  the  malady. 


446  BOLLINGER. — INFECTIO]S^   BY   ANIMAL   P0I80NB. 

Nevertheless,  it  sometimes  happens  that  an  inoculation  derived 
from  a  dog  affected  with  the  rabid  form  may  produce  the  sullen 
form,  and  vice  versa. 

There  can  be  no  doubt  that  the  virus  may  be  reproduced 
within  the  body  of  a  person  or  animal  infected,  so  to  speak,  sec- 
ond in  order.  According  to  the  experiments  of  Rey  (1842),  it 
retains  its  infecting  power  down  to  the  fifth  generation.  From 
rabid  herbivorous  animals,  as  well  as  from  man,  the  disease 
may  be  communicated  back  to  dogs. 

The  experiments  of  Hertwig,  tending  to  show  that  the  vims 
is  inactive  when  brought  in  contact  with  the  unabraded  mucous 
membrane  of  the  digestive  canal,  are  confirmed  by  the  fact, 
demonstrated  by  numerous  experiments,  that  the  viiUc  ani 
Jlesh  of  rabid  animals  {dogs,  sheep,  cattle)  may,  as  a  rule,  be 
consumed  hy  man  and  animals  without  any  ill  effect.  Gohier 
alone  states  that  he  has  seen  hydrophobia  produced  in  a  dog  by 
eating  the  fiesh  of  a  rabid  dog  ;  he  has  also  seen  it  occur  in  the 
same  animal  from  eating  the  flesh  of  a  rabid  sheep. 

Hertwig  carried  out  his  important  experiments  with  infected  food  in  a  great 
variety  of  ways :  at  one  time  he  simply  introduced  the  saUva  and  mucus  of  a  rabid 
dog  into  the  mouths  and  throats  of  healthy  animals ;  at  another  he  injected  water 
mixed  with  virulent  saliva  into  the  throat  and  stomach ;  he  fed  dogs  with  small 
pills  composed  of  meal,  mixed  with  infected  saliva  and  mucus,  and  also  spread 
meat  and  bread  v\4th  the  saliva  of  mad  dogs  (both  living  and  dead),  adding  a  cer- 
ttiin  amount  of  warm  blood  also  taken  from  rabid  dogs — all  with  negative  results. 
Again,  he  placed  healthy  animals  in  stalls  where  mad  dogs  had  just  previously  beeo 
kept,  so  that  the  animals  to  be  experimented  upon  were  brought  into  frequent  con- 
tact with  the  same  straw,  haltei*s,  chains,  food,  and  wash-basins,  that  had  been  used 
by  the  diseased  animals,  but  in  no  instance  was  hydrophobia  produced;  and  the 
same  may  be  said  of  placing  animals  in  the  staU  with  dogs  which  had  recently 
died  of  tliis  disease.  According  to  the  statement  of  this  writer,  healthy  animals 
never  manifest  any  aversion  towards  bread  and  meat  that  has  been  smeared  with  the 
mucus  and  saliva  of  rabid  dogs. 

Breschc't  obtained  negative  results  in  his  attempts  to  produce  hydrophobia  by 
inoculating:  with  small  jiortions  of  the  muscles,  tendons,  and  the  tissues  of  various 
organs  taken  from  mad  dogs ;  the  same  result  followed  inoculations  made  with 
blood,  in  which  respect  his  experience  was  similar  to  that  of  Lessona  and  Renault 

In  several  instances  in  which  guinea-pigs  affected  with  hydrophobia  were  suck- 
ling their  young,  it  was  observed  by  Greve  (loc  cit.,  II.,  p.  38),  that  some  of  the 
young  ones  were  infected  by  the  bite  of  the  mother ;  but  in  no  case  did  they  con- 
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tract  the  disease  through  taking  for  some  length  of  time  the  milk  of  their  rabid 
mothers. 

We  thus  see  that  the  theory  previously  advanced  in  this 
article  finds  full  confirmation  in  the  results  of  these  experiments, 
and  leads  to  the  conclusion  that  the  poison  is  only  in  very  rare 
cases  communicated  in  other  ways  than  by  the  bite  of  a  rabid 
animal ;  such  cases,  for  example,  are  those  in  which  infection 
takes  place  by  means  of  coitus  or  through  intermediate  vehicles, 
or  by  the  consumption  of  meat  or  milk.  In  accordance  with  the 
opinions  already  expressed,  I  should  be  inclined  to  admit  that 
the  transfer  of  the  poison  by  the  agency  of  parasitic  media  is 
quite  within  the  range  of  possibility. 

Respecting  the  action  of  the  specific  poison  within  tlie  ani- 
mal economy^  no  adequate  explanation  has  thus  far  been  offered. 
In  general,  its  action  may  be  explained  in  two  different  ways : 
Either  the  virus  remains  awhile  latent  at  the  point  of  inocula- 
tion, and  only  after  a  certain  interval — at  the  expiration  of  the 
period  of  incubation — enters  and  circulates  with  the  blood  and 
other  fluids  of  the  body ;  or  else  the  poison,  by  undergoing 
incessant  reproduction,  is  constantly  supplied  in  fresh  quanti- 
ties to  the  blood.  The  aggregate  amount  of  the  poison  intro- 
duced into  the  economy  by  the  latter  method  is  too  slight,  how- 
ever, to  give  rise  to  any  decided  symptoms ;  or,  possibly,  the 
virus  is  by  some  physiological  neutralizing  process  rendered 
innocuous  and  destroyed.  In  accordance  with  this  view  of  the 
matter,  w^e  should  be  unable  to  attribute  the  long  period  of 
latency  of  the  disease  to  the  localization  of  the  poison  at  the 
seat  of  inoculation.  The  latter  hypothesis  is  supported,  how- 
ever, by  the  fact  that  dogs,  which  have  been  antecedently  bitten 
by  other  rabid  animals,  are  capable  of  communicating  the  dis- 
ease by  their  bites  even  during  the  period  of  incubation  ;  this 
view  is  also  confirmed  by  the  circumstance  that  an  unquestion- 
ably beneficial  effect  is  produced  by  the  prompt  local  destruc- 
tion of  the  tissues  forming  the  atrium  of  the  poison.  This 
theory  renders,  moreover,  quite  intelligible,  the  favorable  re- 
sults (verified  by  several  writers)  which  are  obtained  by  the  de- 
struction— even  after  the  lapse  of  some  little  time — of  the  local 
deposit,  in  which  the  process  of  incubation  is  taking  place. 
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In  wliat  manner^  or  by  what  course  the  pobon  penetrates 
the  body  from  the  seat  of  tlie  wound,  is  absolut<?ly  uakiiuwD, 

The  action  of  the  poibon  lias  been  compai-ed  by  Virchowto 
that  of  a  ferment,  fresh  particles  of  which  are  constantly  being 
conveyed  into  the  blood  from  the  seat  of  the  inocnlation,  pro^ 
ducing  through  the  medium  of  the  circulation  the  specific  S'^^ 
upon  the  nervous  sj^stem.  The  reseml^Iance  to  alcoholic  int  \i 
cation,  and  to  certain  forms  of  menial  affections  is  umnisuk 
able,  the  poison  in  each  case  producing  its  effects  upon  the  cen- 
tres of  the  medulla  oblongata  and  cerebral  hemispheres, 

HYDROPHOBIA  IN  OTHER  ANIMALS — GEOGRAPHICAL  DISTRIBUTION. 

Hydrophobia  occurs  in  the  fox,  wolf,  jackal,  hyena,  badgvT, 
and  marten,  as  well  as  in  the  dog  ;  also  in  hors(?s,  cattle,  sheep, 
swine,  goats,  does,  antelopes,  guinea-pigs,  and  rabbits, 

Althougli  formerly  the  possibility  of  tlie  communi cation  of  hydrophobia  to  fca^ 
bivorous  animals  was  generally  doubted,  it  is  now  known,  from  the  results  of  im^ 
DUE  expf  rinients  by  inoculation,  that  the  rabies  of  berbivorous  animals  also  pos^:^ 
infectious  Ljropcrtiefl. 

After  similar  experiments  had  already  been  made  by  various  inTe5tigii»n 
Bourrel  (1847)  inoculated  a  sheep  succefisfully  by  means  of  matter  taken  frani 
rabid  steer.  Lcssona  (1852)  inoculated  two  horses  and  a  sheep  from  a  lahfli  at 
PiUwax  (1808)  inocukted  a  dog  with  the  blood  of  a  rabid  horse,  taken  fnMilii 
body  shortly  after  death. 

In  like  manner  are  recorded  positive  inoculations  from  a  man  to  a  rabbit  (Eiik), 
and  to  a  guinea-pifr  (referred  to  by  Youatt).  Inoculations  with  negative  naUi 
were  miide  by  Adam  (1858),  who  inoculated  two  rabbits  with  warm  f<wn  tik«* 
from  a  do^  that  bad  just  previously  died  of  hydrophobia;  furthermore  bjGrm 
(loc,  cit.,  L  \2S),  who  introduced  the  virua  into  the  native  amphibia^-«rpa»t^ 
lizards,  frogs,  toads^  and  salamanders. 


Willi  regard  to  the  geograpliical  distribution  of  the  diaeM^j 
it  may  be  stated,  in  a  word,  in  accordance  with  the  views  alrea4; 
expressed,  tliat  no  laud  or  climate  isfreefr&m  hydrr 
Thi'  iniihidy  jnvvails  just  tlie  same  in  countries  where 
in  pj^rfect  freedom — for  instance  in  the  East,  in  Algiers, 
Cncliin-China,   and    the    arctic    regions — as    in    every    } 
Europe,  wlierr  do^s,  being  domesticated,  are  deprived  n 
lesa  ui'  their  freedom.     In  Europe  hydi*ophobia  is  said  i 


i 
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Bt  extensively  in  German}^  France,  Holland,  the  north  of 
ly,  and  in  England  (Fleiiiing). 

On  the  other  liand,  as  must  appear  evident,  the  greatest  dis^ 
ion  should  be  exercised  in  crediting  any  report  of  the  occur- 
IBB  of  hydrophobia  in  uncivilized  and  imperfectly  known 
ds. 

Virchow  has  stated,  with  a  certain  degree  of  reserve,  it  is 
B,  that  among  the  countries  reported  to  be  least  frequently 
ted  are  Kamtschatka,   Greenland,  portions  of  Sweden  and 

mm  ark,  the  southern  coast  of  the  Mediterranean,  the  whole 
Afiica,    and   the  southern  portions  of  Asia  and  America. 

►udin  (1861)  appears  to  confirm  the  view  that  hydrophobia, 

;hongh  of  such  frequent  occurrence  in  Europe,  is  much  more 

^  in  the  tropics  and  the  polar  region. 
As  opposed  to  these  views,  I  will  append  a  few  more  recent 

Bervations: 

In  FebraarVi  I860,  hydrophoTiia  broke  out  as  ad  epizootic  in  Upernavik,  the 
thernmost  sjcttlementof  Greenland  (72^^  north  latitude).  The  theniio meter  stood 
h  for  some  time  at  25°  F.  below  zero,  and  the  fa vr arable  condition  of  the  slctlge 
ds  contributed  greatly  to  the  sprejid  of  the  disorder,  which  proved  fatal  to  all 
^  attacked. ^  In  like  mnnncr,  in  18')^,  hydrophobia  prevailed  io  eiJizootic  form 
tile  northern  portion  of  Greenland,  completely  destroying  aU  the  dogs  in  certain 
tHcta  (Hamann),' 

In  Missouri  and  Ohio  (United  States)  hydro]>ho]jia  prevailed  ao  extensively  in 
I  yew  1800,  that  the  cattle-owners  Bolicitod  reimbursement  from  the  government 
acco^int  of  their  great  loss  in  cattle. 

In  Constantinople/  hj^drophobia  rages  in  some  years — €,ff,, 
!39 — very  widely  ;  as  a  rule,  however,  according  to  one  writer 
^auvel),  it  is  rare,  whUe  according  to  another  (Zoeros)  it  is  not 
3  imfrequent.  It  prr^vailed  io  Athens  in  epizootic  forni  dniing 
le  summer  of  18CC.  The  occniTence  of  hydrophobia  in  Crete 
Hd  in  Asia  Minor  has  been  recountrd  by  Cfelius  Aurelianns, 
Notwithstanding  a  fonmer  report,  it  is  now  known  for  a  certainty 
hydrojihobia  occurs  not  unfreqnently  in  Algiin-s  (Guy^m). 
ary  to  the  assertions  of  Alpin  and  Larrey,  who  denied  its 

^  Uering,  Jahreshericht  Tiber  Thierheilkunde,  1800»  p.  55. 
*  Leering,  Jiihresbericbt  ;,ber  Thierheilkunde,  1900,  p.  448L 
»  Froriep's  Notizenj  1839,  No,  188. 
VOL.  in.— 29 
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existence  in  Egjrpt,  the  occurrence  of  this  malady  there  has  been 
verified  by  Pruner.* 

Hydrophobia  is  found,  moreover,  in  the  East  Indies,  in  Java, 
British  Guiana,  the  West  Indies,  etc. 

Although  the  study  of  the  geographical  distribution  of  hydro- 
phobia leads  us  to  deny  in  toto  the  theory  of  its  spontaneous 
origin,  on  the  other  hand  we  see  that  in  many  regions  it  remains 
unknown  for  a  series  of  years,  at  length  to  burst  out  suddenly 
in  epizootic  form.  That  which  is  true  of  Greenland,  where,  when 
the  sledge  roads  are  in  good  condition,  hydrophobia  spreads 
most  easily  and  rapidly,  holds  good  generally  for  other  coun- 
tries. The  frequency  and  rapidity  of  communication  between 
individual  countries  is  an  important  factor  in  determining  the 
area  of  the  geographical  distribution  of  hydrophobia,  and  the 
parts  of  Europe  above  alluded  to  are  the  most  frequently  visited, 
because  their  intercourse  is  the  most  extensive,  while  at  the 
same  time  they  are  the  most  thickly  inhabited  and  contain  the 
largest  number  of  dogs. 

We  possess  numerous  observations  by  Franque,  Kochlin, 
Oertl,  and  others,'  concerning  epizootics  of  hydrophobia  among 
foxes.  The  malady  prevailed  toward  the  end  of  the  last  cen- 
tury in  the  vicinity  of  Frankfort,  in  1803-1804  in  the  Pays-de- 
Vaud,  in  1806  in  Wiirtemberg  (on  the  Lake  of  Constance),  in 
1819-1820  in  Spessart,  in  1823-1824  in  the  Taunus,  in  1819-1828 
in  the  eastern  part  of  Switzerland,  in  the  cantons  of  Zurich  and 
Glarus,  and  from  1866  to  1872  in  Carinthia. 

By  the  prevalence  of  such  maladies  among  those  wild  beasts 
of  prey  (fox  and  wolf),  which  are  distinguished  by  their  propen- 
sity to  bite,  their  numbers  become  very  materially  diminished; 
in  fact,  they  become  almost  decimated. 

In  respect  to  the  seasons^  no  very  decided  preference  is 
evinced  by  hydrophobia  for  any  particular  period  of  the  year. 
It  may  rage  at  any  time,  but  appears  to  be  slightly  more  prevar 
lent  during  the  spring  and  summer  months. 


*  Compare  the  statements  of  VircJww  (loc.  dt.,  pp.  356  and  867). 
"  Compare  the  extensive  statistics  of  Schmidt  conoeming  hydrophobia  of  wild  loi- 
mals  in  his  Zoolog^ical  Clinique,  B.  I.,  p.  323.     Berlin,  1872. 
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It  is  difficult  either  to  prove  or  to  deny  the  statement  that 
in  former  times  hydi-ophobia  occurred  less  frequently  than  at 
present.  According  to  the  official  mortuary  statistics  of  London, 
no  instance  of  the  disease  appears  to  have  occurred  between  the 
years  1603  and  1728  ;  subsequently  to  the  latter  date  cases  have 
been  reported  almost  regularly. 

In  Hamburg  hydi-ophobia  raged  as  an  epizootic  from  1851  to 
1856,  about  six  hundred  well-authenticated  cases  having  been 
observ^ed,  although  during  the  previous  twenty-three  years  no 
instance  of  the  disease  had  occurred.  In  Saxony,  betweeH  the 
years  1853  and  1867,  eight  hundred  and  seven  cases,  genuine  or 
suspected,  were  reported — a  yearly  average  of  about  sixty  '  cases. 
In  Bavaria,  out  of  a  total  number  of  about  275,000  dogs,  there 
averaged  yearly  during  five  years  (1863-1867)  eight  hundred  cases 
of  hydrophobia,  genuine  and  suspected,  giving  a  proportion  of 
1:350.' 

Symptomatology. 

After  a  bite  the  wound  generally  heals  very  rapidly,  inflam- 
mation ensuing  in  exceptional  cases  only.  During  the  period  of 
incubation,  no  specific  changes  are  to  be  observed  as  the  result 
of  the  hydrophobic  infection,  either  at  the  seat  of  the  wound  or 
in  any  other  i)ortion  of  the  bitten  or  infected  animal. 

The  period  of  incubation  lasts  in  the  majority  of  cases  from 
three  to  five  weeks.  Instances,  in  which  this  stage  is  of  shorter 
(from  six  to  eight  days)  or  longer  duration,  are  comparatively 
rare.  According  to  Haubner  the  disease  breaks  out  within  two 
months  in  eighty-three  per  cent,  of  all  cases,  within  three  months 
in  sixteen  per  cent.,  while  in  the  remaining  one  per  cent,  it  ap- 
pears at  the  expiration  of  four  months  and  later.  The  longest 
period  of  latency  [in  the  dog — Tr.]  is  said  to  be  eight  months. 

In  the  other  domestic  animals  tlie  period  of  incubation  varies 
from  two  to  five,  seven,  or  ten  weeks,  and  in  exceptional  cases 
may  be  extended  to  nine  or  fifteen  months. 


'  The  original  text  reads  "  one  hundred  and  sixty." — Translator. 

*  The  namber  of  merely  suspected  dogs  has  undoubtedly  been  very  considerable. 
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Hydrophobia  appears  in  dogs  in  two  different  forms,  which, 
in  view  of  the  experimental  results,  are  to  be  regarded  as  two 
forms  or  varieties  of  the  same  malady.  We  recognize,  there- 
fore : 

First.  The  violerdform  of  hydrophobia  or  rabies. 

Second.  The  sullen  form. 

There  can  scarcely  be  found  any  other  disease  respecting 
whose  characteristics  so  many  fallacious  notions  and  reports  uni- 
versally prevail  among  medical  men  as  well  as  among  the  general 
public,  notwithstanding  the  fact  that  we  have  long  been  in  pos- 
session of  admirable  accounts  of  the  malady  by  Meynell,  Youatt, 
and  Hertwig.  Before  entering  upon  a  description  of  the  forms 
above  mentioned,  we  may  as  well  state  at  the  outset  that  it  is 
no  easy  task  to  trace  an  accurate  description  of  a  disease  which 
presents  so  many  varieties,  depending  upon  the  race,  age,  sex, 
temperament,  and  physical  condition,  so  that,  as  is  stated  by 
Hertmg,  two  cases  rarely  correspond  exactly. 

THE  VIOLENT  FORM  OF  HYDROPHOBIA  IN  DOGS. 

In  the  course  of  tliis  variety  of  the  affection  three  stages  may 
be  distinguished,  viz. : 

First.  A  prodromic  or  melancholic  stage. 

Second.  An  irritative  or  maniacal  stage. 

Third.   The  paralytic  stage, 

1.  The  prodromic  or  melancholic  stage.  Duration,  from  half 
a  day  to  two  or  three  days. 

At  the  outset  of  the  disease  the  animals  manifest  a  changed 
behavior,  becoming  irascible,  sullen,  fidgety,  and  constantly 
changing  position.  In  their  conduct  to  those  around  them,  they 
evince  a  variable  disposition,  being  either  more  confiding  and 
friendly  than  usual,  or  extremely  irritable,  morose,  and  easily 
enraged.  The  condition  of  hyperfesthesia  is  indicated  by  the 
fact  that  upon  the  slightest  provocation  they  crouch,  and  are 
easily  friglitened.  Tliere  is  frequently  observed  a  moderate  red- 
ness of  the  eyes,  and  they  will  often  lick  their  cicatrized  wounds, 
tlierel)y  inflaming  them  afresh. 

The  animals  manifest  even  at  this  stage  a  disordered  appetite^ 
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and  this  feature,  according  to  the  most  experienced  observers, 
forms  one  of  the  most  constant  morbid  symptoms.  They  reject 
ail  food,  touching  only  a  few  favorite  bits,  or  at  other  times  the 
particles  taken  are  dropped  from  the  mouth.  On  the  other  hand, 
they  will  swallow  all  sorts  of  indigestible  substances,  such  as  are 
never  devoured  by  healthy  dogs — hair,  straw,  dung,  rags,  earth, 
bits  of  leather,  and  the  like.  They  will  eagerly  lick  cold  objects, 
such  as  stones,  iron,  the  noses  of  other  dogs,  and  likewise  their 
own  urine. 

The  sexual  instinct  appears  at  times  to  be  stimulated ;  the 
dogs  will  eagerly  smell  of  and  lick  the  genitals  of  other  dogs. 
Meanwhile  they  manifest  constant  uneasiness,  spring  at  the  door, 
appear  shy,  and  seem  to  be  the  subject  of  what  is  termed  spec- 
tral illusions ;  they  obey  only  with  reluctance.  Their  move- 
ments already  begin  to  show  signs  of  uncertainty,  and  there  is 
observed  a  weakness  and  tremulousness  of  the  hind  part  of  the 
body. 

In  this  initiatory  stage  the  outward  appearance  of  the  ani- 
mals is  not  much  changed.  In  consequence  of  wrinkles  and  folds 
being  formed  on  the  forehead  and  over  the  eyes,  there  is  often 
exhibited  a  morose,  ferocious  look  ;  the  conjunctiva  is  generally 
strongly  injected ;  the  eye  is  frequently  kept  shut  for  several 
seconds  ;  the  pupil  is  moderately  dilated.  An  increased  dis- 
charge is  poured  out  from  the  mucous  membrane  of  the  nose  ; 
a  tendency  to  choke  is  not  unfrequently  noticed  ;  also  a  diffi- 
culty in  swallowing  and  a  disposition  to  vomit.  The  seat  of  tlie 
bite,  which  is  often  sensitive,  is  frequently  licked,  scratched,  and 
gnawed. 

It  ofte;i  happens  that  the  early  symptoms  are  insignificant, 
nor  are  they  uniformly  present,  and  for  this  reason  the  greatest 
danger  incurred  by  man  is  at  this  stage. 

As  some  of  the  symptoms  above  described  are  frequently  of 
very  short  duration,  and  are,  moreover,  met  with  in  other  dis- 
eases, they  are  therefore  often  of  but  slight  diagnostic  import- 
ance. At  times  the  outburst  of  the  disease  is  very  sudden,  in 
which  case  the  early  symptoms,  supposed  to  be  of  a  precursory 
nature,  prove  generally  to  have  been  active  indications  of  its 
presence. 
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2.  The  violent  or  maniacal  stage;  the  period  of  actual 
rabies.    Duration,  not  longer  than  three,  or,  rarely,  four  days. 

The  characteristic  symptoms  appear  only  spasmodically, 
while  in  the  intervals  between  the  attacks  they  are  present  only 
to  a  slight  degree.  Among  the  most  important  of  these  symp- 
toms may  be  enumerated  a  change  in  the  entire  demeanor,  con- 
tinued absence  of  all  desire  to  take  food,  a  very  striking  propen- 
sity to  bite,  a  peculiar  change  in  the  tone  of  the  bark,  and  the 
violent  efforts  made  to  break  away  and  stray  about. 

At  the  onset  of  an  attack  there  is  noticed  an  increasing 
uneasiness,  a  frequent  changing  of  position ;  house-dogs  will  fly 
at  the  door,  while  dogs  that  are  fastened  will  struggle  to  break 
their  chains,  or,  if  shut  up,  will  try  to  tear  in  pieces  the  sides  of 
their  kennel.  In  the  latter  case  they  will  seize  hold  of  the  posts, 
bite  into  the  woodwork  of  the  sides,  and  roll  about  in  the  straw, 
which  meanwhile  they  shake  between  the  teeth. 

When  at  large,  the  dogs  wander  about  with  no  definite  object, 
and  often  travel  over  a  considerable  extent  of  country  within  a 
short  time  (formerly  termed  running  [laufende]  rabies).  Fre- 
quently the  animals  will  return  home,  and  are  then  suspicions 
and  sly,  or  they  will  slink  away,  appearing  very  friendly,  how- 
ever, to  persons  with  whom  they  are  acquainted. 

As  has  been  correctly  observed  by  Hertwig,  the  desertion  of  his  home  by  a  pre- 
viously faithful  dog  indicates  the  existence  of  a  high  degree  of  mental  disturbance. 
The  propensity  to  stray  off,  especially  after  having  been  excited  or  corrected,  is  then 
often  ascribed  to  fear,  obstinacy,  disobedience,  or  unsatisfied  sexual  desire,  and  the 
animal  is  all  the  more  dangerous  in  this  state  if  he  quietly  and  peaceably  retuin 
home. 

During  the  paroxysms  there  is  observed  a  decided  propen- 
sity to  bite,  manifested  to  a  less  degree,  however,  in  good-natured 
dogs  than  in  ugly  and  ferocious  animals.  Many  dogs  snap  and 
bite  at  whatever  comes  in  their  way  ;  some  eagerly  attack  other 
dogs,  cats,  birds,  or  larger  animals,  and  more  seldom  men,  who 
mostly  escape  with  supei-ficial  wounds;  they  also  frequently 
injure  and  tear  their  own  bodies. 

If  a  hard  object,  a  cane,  for  instance,  be  presented  to  a  chained 
dog,  he  will  seize  it  spasmodically  with  the  teeth,  in  a  peculiar 


HYDROPHOBIA   IN  ANIMALS.  455 

manner,  and  cling  to  it  pertinaciously,  often  witli  such  force  that 
the  teeth  break  and  the  lips  bleed. 

These  rabid  paroxysms,  characterized  by  a  strong  disposition 
to  bite,  vary  in  their  duration,  often  lasting  several  houi-s.  The 
attacks  may  be  excited  by  external  means,  for  instance,  by  teas- 
ing, or  they  may  come  on  without  provocation,  at  the  sight  of 
other  dogs  or  of  cats.  Frequently  the  animals  give  evidence  of 
unusual  strength,  e.g,^  by  breaking  loose  from  their  chains,  and 
by  leaping  over  obstacles.  During  a  paroxysm  the  animals  are 
found,  as  in  the  case  of  mania,  in  a  state  of  complete  delirium ; 
they  evidently  become  the  subject  of  hallucinations,  snap  at  the 
air  as  if  trying  to  catch  flies,  afterwards  relapsing  often  into  a 
sort  of  stupor.  The  expression  of  the  countenance  is  then  fixed 
and  staring;  frequently  there  is  noticed  a  convulsive  twitching  of 
the  face,  while  in  the  later  stages  there  are  occasional  convulsions. 

Sometimes  the  animals  manifest  a  decided  insensibility  to 
external  impressions,  remaining  perfectly  quiet  under  blows  and 
abuse,  at  which  a  sound  dog  would  cry  out  lustily.  They  will 
even  bite  at  a  red-hot  iron  rod,  and  snap  at  the  fire  that  is  con- 
suming their  bed.  In  consequence  of  this  impaired  sensibility, 
the  i-abid  dog  has  been  known  to  bite  off  both  testicles  together 
with  the  prepuce,  or  the  end  of  the  tail,  or  they  will  gnaw  away 
their  feet  even  to  the  bone. 

There  is  often  observed  a  very  decided  ^^r??er 5/0 ^^  of  instinct ; 
rabid  mothers,  for  instance,  have  been  seen  to  bite  their  pups,  or 
even  to  tear  them  with  their  teeth. 

In  the  intervals  the  mental  aberration  either  disappears 
entirely  or  becomes  very  greatly  modified,  and  the  animals  then 
generally  recognize  their  masters. 

A  closely  related  pathognomonic  sign,  that  frequently  makes 
its  appearance  in  the  first  stage,  is  a  peculiar  alteration  in  the 
tone  of  the  voice.  When  an  attempt  is  made  to  bark,  a  peculiar 
sound,  between  a  bark  and  a  howl,  is  uttered  in  a  rough,  hoarse 
tone.  This  short,  sharp  sound  is  often  prolonged  into  a  howl. 
In  emitting  this  characteristic  noise,  such  as  is  heard  in  no  other 
disease  of  dogs,  the  animals  raise  the  muzzle  somewhat  in  the 
air,  just  as  healthy  dogs  do  at  the  sound  of  music.  The  tone  of 
the  voice  is  seldom  natural. 
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The  food  is,  as  a  rule,  rejected ;  occasionally  the  diseased  ani- 
mals will  nibble  a  little  of  their  favorite  feed,  but  invariably 
only  in  small  quantities.  Instead  of  food,  however,  they  will 
almost  without  exception  devour  large  quantities  of  indigestible 
and  offensive  substances,  such  as  hay,  straw,  hair,  earth,  and 
dung. 

No  special  dread  of  water  is  manifested.  In  exceptional  and 
extremely  rare  instances  only  do  the  animals  suflfer  from  spasms 
of  the  throat  accompanying  an  attempt  to  drink  (Adam). 
Moreover,  rabid  dogs  will  lick  their  own  urine,  splash  about  in 
water  that  is  set  before  them,  and  drink  freely  thereof.  They 
tolerate  the  sight  of  water  without  any  signs  of  excitement,  a 
fact  that  was  demonstrated  by  Meynell,  and  subsequently  by 
Blaine,  Greve,  Hertwig,  and  others.  Equally  unfounded  is  the 
notion  that  there  is  any  aversion  to  light,  air,  or  to  the  glare  of 
the  sun.  In  rare  instances  only  is  observed  a  slight  sensibility 
to  a  bright  light. 

There  is  a  very  limited  excretion  of  urine  and  faeces,— the 
fgecal  discharge  especially  is  reduced  to  a  very  small  quantity, 
attributable  to  the  circumstance  that  little  or  no  nourishment  is 
taken,  for  which  reason  an  intestinal  obstruction  is  hardly  to  be 
suspected.  This  condition  may  result,  however,  when  the  large 
intestine  becomes  distended  like  a  sausage  by  masses  of  earth  and 
sand ;  one  very  marked  instance  of  which  I  have  myself  seen. 

The  emaciation  of  the  animals,  that  rapidly  supervenes,  is 
attributable  in  part  to  the  phenomena  last  mentioned,  and  in 
part  to  the  excessive  waste  resulting  from  their  continuous  state 
of  excitement.  The  entire  appearance  soon  becomes  unnatural, 
the  eyes  being  sunken,  the  hair  lifeless  and  rough,  and  the  bodies 
thin.  The  mucous  membrane  of  the  mouth  is  but  slightly  mois^ 
ened,  and  is  often  parched,  and  of  a  dirty  livid  color ;  a  dis- 
charge of  saliva  and  foam  from  the  mouth  is  scarcely  ever  seen. 
Saliva  is  emitted  only  when  there  is  inability  to  swallow. 

The  respiration,  though  at  times  hurried,  is  usually  but 
slightly  affected.  On  account  of  the  great  difficulty  of  control- 
ling the  animal,  the  pulse  has  been  observed  only  in  rare  cases, 
when  it  was  found  to  be  slightly  accelerated,  and  often  irregu- 
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Among  the  ancient  and  unauthenticatcd  traditions  concerning  the  course  of 
hydrophobia,  may  be  mentioned  the  notion  that  there  is  always  a  discharge  of  saliva 
from  the  mouths  of  rabid  dogs,  and  that  the  muzzle  is  covered  with  foam ;  fur- 
ther, that  the  tail  is  held  closely  to  the  hind  legs,  and  that  they  always  run  in  a 
straight  line.  All  these  symptoms  are  purely  imaginary.  As  has  been  remarked 
above,  the  saliva  is  discharged  only  when  there  is  inability  to  swallow.  So  long  as 
there  is  sufficient  strength,  the  tail  is  carried  and  wagged  as  usual ;  but  with  increas- 
ing weakness  it  droops ;  the  course  in  running,  as  with  healthy  dogs,  is  sometimes 
straight  forward,  sometimes  in  diverse  directions  or  in  circles.  Equally  erroneous  is 
the  belief  that  a  healthy  dog  can  recognize  one  that  is  mad  by  a  i)eculiar  odor,  and 
for  this  reason  will  avoid  food  that  has  been  smeared  with  the  secretions  and  excre- 
tions of  the  latter. 

3.    Hie  paralytic  stage. 

This  is  developed  directly  from  the  previous  stage,  the  par- 
oxysms becoming  weaker  and  less  distinctly  separated  from  the 
remissions. 

Within  a  very  short  space  of  time  tlie  animals  become  com- 
pletely changed  in  appearance  by  the  sudden  emaciation,  which 
is  all  the  more  striking,  when  one  considers  the  short  duration 
of  the  disease.  The  hair  becomes  thoroughly  roughened,  the 
flanks  fall  in,  the  eyes  appear  dim,  glistening  and  sunken  ;  the 
lead-colored  tongue  projects  fi*om  the  mouth,  which  is  generally 
open  and  dry.  The  countenance  is  staring  and  devoid  of  expres- 
sion, the  tail  droops,  and  the  whole  appearance  is  appalling  and 
repulsive. 

The  general  weakness  constantly  increases,  especially  in  the 
hind  parts ;  the  gait  becomes  uncertain  and  staggering ;  the 
animals  are  hardly  able  to  stand,  but  tumble  about  like  one 
intoxicated.  Often  they  lie  curled  up,  as  if  attempting  to  sleep, 
raising  themselves  on  their  fore-legs  only  when  irritated ;  they 
still  attempt  to  bite,  or  at  least  to  snap,  and  are  now  only  in  a 
slight  degree  dangerous  to  those  immediately  about  them.  The 
voice  becomes  constantly  hoarser,  the  breathing  labored,  the 
pupils  dilated,  the  expression  stupid  and  drowsy.  The  pulse  is 
small  and  thread-like.  At  times  partial  or  complete  convulsions 
set  in.  Death  ensues  in  most  cases  on  the  fifth  or  sixth  day, 
very  rarely  later, — on  the  seventh  or  eighth  day,— and  life  is 
never  prolonged  beyond  the  tenth  day. 

The  result  is  invariably  fatal.     The  cases  of  alleged  recovery 
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reported  from  time  to  time  are  not  supported  by  trustworthy 
evidence. 


THE  SULLEN  RABIES  OF  DOGS. 

The  sullen  or  melancholic  form  of  rabies^  which  constitutes 
about  fifteen  or  twenty  per  cent,  of  the  total  number  of  cases, 
is  to  be  regarded,  as  has  been  intimated  above,  as  a  peculiar 
manifestation  of  the  disease.  While  formerly  the  sullen  was 
commonly  supposed  to  be  the  first,  and  the  rabid  form,  on  the 
other  hand,  the  second  stage  of  the  disease,  it  would  appear 
more  rational  to  consider  that  in  the  former  the  melancholic 
stage  passes  at  once  into  the  paralytic  stage,  according  to  which 
view  the  second  or  maniacal  stage  is  to  be  regarded  as  omitted, 
or  at  the  most  barely  noticeable.  The  disease  runs  therefore  a 
shorter  course.  The  symptoms  of  irritation  of  the  brain  are 
observable  only  in  a  slight  degree ;  the  animals  are  less  lively 
and  active,  apj^earing  silent,  quiet,  and  depressed.  Excitement, 
incessant  motion,  the  propensity  to  stray  away  and  to  bite  are 
less  frequently  noticeable. 

Similar  changes  are  manifested  in  the  general  disposition  of 
the  animals.  There  is  but  a  slight  inclination  to  gnaw  and 
bite,  and  no  great  tendency  to  slip  away.  There  is  no  aversion 
whatever  evinced  for  fluids  ;  the  sexual  passion  is  often  aroused. 
Paresis  of  the  lower  jaw  soon  supervenes,  in  consequence  of 
which  the  mouth  remains  partially  or  completely  open,  and  it 
is  only  when  greatly  irritated  that  the  power  of  shutting  the 
jaws  and  biting  is  retained ;  a  similar  difficulty,  though  not 
always  present,  is  experienced  during  an  attempt  to  take  food. 
There  is  great  difficulty  in  swallowing,  and  almost  every  tiling 
that  is  taken  into  the  mouth,  however  carefully,  falls  out  again. 
In  this  form  of  the  disease  genuine  frothing  appears,  resulting 
from  the  flow  of  mucus  and  saliva  from  the  open  mouth. 

In  addition,  we  may  observe  a  variety  of  phenomena  analo- 
gous to  those  of  the  violent  form  :  the  peculiarly  changed  voice, 
but  seldom  heard,  the  mental  disturbance,  the  change  in  the 
appetite,  the  absence  of  fa)cal  discharges,  the  rapid  emaciation, 
the  pamlysis  of  the  hind  parts,  and  the  uniformly  fatal  termina- 
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tion,  which  results  more  quickly  than  in  the  violent  variety, 
namely,  within  two  or  three  days. 

To  review  the  general  features  presented  by  these  two  forms 
of  the  disease,  we  would  note,  as  the  most  important  symp- 
toms in  violent  hydrophobia,  the  changed  behavior,  the  peculiar 
uneasiness,  the  tendency  to  slip  away,  the  propensity  to  bite, 
the  perverted  appetite,  the  absence  of  all  desire  to  take  food,  the 
intermittent  mental  disturbance,  the  rabid  paroxysms,  the  pecu- 
liarly changed  voice — the  howling  bark — the  altered  appearance, 
the  absence  of  any  dread  of  water,  the  rapid  emaciation,  and 
the  uniformly  fatal  termination  after  a  brief  illness. 

In  t7te  sullen  form  of  hydrophobia  the  general  features  of 
the  first  stage  are  similar  to  those  just  described  ;  paralysis  of 
the  lower  jaw  very  soon  appears,  with  the  hoarse  tone  of  voice, 
the  disturbance  of  the  mental  faculties  and  appetite,  and  emaci- 
ation ;  while  the  rapidly  fatal  termination  is  also  preceded  by 
symptoms  similar  to  those  of  the  violent  form. 


HYDROPHOBIA   IN   OTHER  DOMESTIC    AND    WILD   ANIMALS. 

However  interesting  we  might  find  a  complete  comparative 
description  of  hydrophobia,  as  it  occurs  in  the  different  species 
and  varieties  of  the  zoological  kingdom,  we  must  content  our- 
selves with  an  explanatory  survey '  of  the  chief  symptoms  to  be 
noticed  in  the  principal  domestic  and  wild  animals. 

1.  The  horse,  when  attacked  by  hydrophobia,  is  at  the  outset 
greatly  excited,  and  appears  to  be  the  subject  of  illusions.  There 
speedily  ensue  indications  of  excessive  fright,  a  tendency  to  bite, 
gnashing  of  the  teeth,  frequent  neighing,  great  sexual  excite- 
ment, and  loss  of  appetite.  When  the  specific  paroxysms  set  in 
— and  these  are  generally  very  severe — the  animals  begin  to  strike 
and  kick,  and  manifest  a  strong  propensity  to  bite.  They  will 
bite  at  the  objects  surrounding  them,  or  that  may  be  held  before 
them,  often  wounding  themselves  and  tearing  portions  of  the 
flesh  and  integument  of  the  fore-legs  and  flanks,  or  they  will 
seize  upon  other  animals.     It  is  also  observed  that  diseased 

'  Drawn  partly  from  BM, 
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horses  will  rub  the  nose  and  mouth,  making  peculiar  motions 
with  both  these  organs.  Respiration  is  generally  greatly  accel- 
erated, and  there  soon  follows  a  general  aggravation  of  the 
symptoms — weakness,  paralysis  of  the  hind  parts, — death  gener- 
ally resulting  in  from  four  to  six  days. 

2.  In  cattU  the  symptoms  are  in  part  similar  to  those  of  the 
horse.  When  seized  with  hydrophobia,  they  bellow  often  and 
loud,  in  a  hollow-sounding  voice,  show  signs  of  mental  derange- 
ment, stamp,  and  often  butt  so  violently  as  to  break  off  their 
horns.  They  seldom  manifest  a  disposition  to  bite.  Finally, 
paralysis  ensues,  and  death  takes  place  after  a  i)eriod  varying 
from  four  to  seven  days. 

3  and  4.  In  the  sheep  and  goat  the  morbid  symptoms  are 
similar  to  those  of  cattle.  The  animals  make  unnatural  leaps, 
butt  eagerly,  and  soon  become  emaciated.  At  last  paralysis 
and  death  are  observed  in  from  five  to  eight  days. 

5.  Swine  generally  manifest  fright  at  first ;  they  are  inclined 
to  hide  away,  and  become  greatly  excited  by  noises,  wild,  and 
exceedingly  dangerous.  Dui'ing  the  paroxysms  the  disposition 
to  bite  is  very  great,  and  they  tear  first  one  ear  and  then  the 
other.  Meanwhile  respiration  is  greatly  accelerated.  The  visible 
mucous  membranes  assume  a  leaden  hue,  as  does  also  the  super- 
ficial integument ;  a  viscid  foam  is  discharged  from  the  mouth ; 
the  eyes  glisten.     Death  follows  in  from  two  to  four  days. 

6.  On  account  of  the  timidity  of  rabid  cats^  their  symptoms 
are  not  easily  observed.  They  manifest  a  great  uneasiness,  run 
about  in  an  excited  manner,  and  evince  a  strong  propensity  to 
bite.     Death  takes  place  in  from  two  to  four  days. 

7.  The  domestic  fowl^  when  attacked  with  hydrophobia,  is 
said  to  manifest  great  uneasiness,  and  to  spring  about  wildly; 
a  hoarse  voice  is  noticeable,  also  a  certain  tendency  to  bite,  and 
finally  paralysis. 

8.  Of  the  loild  animals '  in  which  hydrophobia  occurs,  men- 
tion should  be  made,  first  of  all,  of  the  wo^f  smd/ox  ;  then  of  the 
badger,  marten,  jackal,  and  hyena.    In  the  wolf  and  fox,  symp- 

'  Compare  the  work  (with  catalogs  of  literature)  of  M,  ScknUdty  Zodogische  Kliniki 
I.,  3,  p.  322.    Berlin,  1872. 
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toms  are  manifested  quite  similar  to  those  observed  in  the  dog. 
They  wander  about  incessantly,  lose  their  fear  of  and  aversion  to 
man,  manifest  a  strong  propensity  to  bite,  and  attack  with  great 
boldness  men,  and  the  larger  animals,  especially  dogs.  In  many 
instances  they  will  make  their  way  into  villages  and  cities,  and 
even  into  houses.  Meanwhile  all  desire  for  food  disappears ; 
they  have  no  dread  of  water.  At  last  the  animals  become 
extremely  emaciated  and  die.  In  many  districts,  where  the 
malady  i-ages  in  epizootic  form,  the  foxes  are  actually  decimated. 
The  badger^  jackal^  and  hyena  behave  similarly  to  the  fox  and 
wolf,  though  but  few  observations  are  to  be  found  respecting  the 
last  two  animals.  Rabid  martens  are  distinguished  for  their 
strong  propensity  to  bite  men,  dogs,  and  other  animals. 

As  in  the  case  of  rabies  in  the  dog,  there  are,  accordingly,  to 
be  observed  in  these  different  animals,  as  characteristic  symp- 
Urnis  of  hydrophobia^  an  altered  demeanor,  a  peculiar  restless- 
ness, a  changed  voice,  a  loss  of  appetite,  an  absence  of  fsecal  dis- 
charges, and  finally  a  kind  of  paralytic  weakness  of  the  hind 
extremities,  and  death  with  convulsions.  A  constant  disposition 
to  bite  is  observable  in  those  animals  whose  natural  disposition 
is  to  bite.  Rabid  animals  make  use,  moreover,  of  their  special 
organs  of  attack  and  defence  :  horses  kick,  cattle  and  sheep  butt. 
Tlie  disposition  to  swallow  unnatural  substances  is  observed  only 
in  the  case  of  carnivorous  animals.  In  none  of  the  animals 
above  mentioned  is  the  dread  of  water  found  to  be  a  symptom  of 
rabies.  They  will  lap  water  eagerly,  or  at  least  manifest  no  aver- 
sion to  it  so  long  as  they  are  not  prevented  by  the  affections  of 
the  organs  involved  in  the  act  of  swallowing,  which  often  super- 
vene. 

PATHOLOGICAL   ANATOMY. 

As  is  the  case  in  some  other  serious  affections  of  the  nervous 
system  (epilepsy,  chorea),  the  results  of  the  post-mortem  exam- 
inations of  rabid  animals  are  of  a  decidedly  negative  character, 
and  in  part  extremely  variable,  affording  in  this  respect  a 
marked  contrast  to  the  severe  sj^mptoms  evinced  during  life. 

Although  post-mortem  examinations,  taken  alone,  furnish 
only  in  rare  instances  the  data  for  forming  an  exact  diagnosis, 
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they  are  nevertheless  of  great  value,  and  when  considered  incon- 
nection  with  the  clinical  features  of  the  case,  will  generally 
enable  us  to  arive  at  a  correct  conclusion. 

The  morbid  appearances  are  variable,  an  absence  of  specific 
changes  being  the  only  constant  phenomenon  encountered  by  the 
pathological  anatomist  as  a  slight  reward  for  his  labor.  Apart 
from  the  unnatural  ingesta  found  in  the  stomach  and  intestines, 
the  appearances  met  with  in  the  carcases  after  death  bear  the 
strongest  resemblance  to  those  seen  in  the  case  of  certain  fonns 
of  poisoning,  for  instance,  in  poisoning  by  strychnine,  pmssic 
acid,  etc.  As  the  result  of  my  personal  observations  and  experi- 
ence, I  should  describe,  in  brief,  the  pathological  changes  found 
in  rabid  dogs  as  follows : 

Upon  outward  inspection^  the  animals  are  generally  found  to 
be  extremely  emaciated  ;  rigor  mortis  is  noticeable  in  the  usual 
degree ;  the  hair  is  rough ;  the  tissues  about  the  nostrils  and 
mouth  are  covered  with  diied  mucus  and  dirt ;  the  pupils  are 
dilated ;  and  the  visible  external  mucous  membranes  (the  con- 
junctiva and  mucous  membrane  of  the  lips  and  prepuce)  are 
covered  with  purulent  mucus,  and  are  of  a  dirty,  livid  color. 

If  the  alfe  of  the  nose  be  pressed  together,  there  is  discharged 
from  tlie  nostrils  a  foul-colored  muco-purulent  fluid.  Upon  the 
fore-legs  are  found,  here  and  there,  excoriated  spots  denuded  of 
hair,  and  also  supei-ficial  wounds.  The  cutaneous  veins  are  dis- 
tended with  dark,  thick  blood. 

Upon  the  removal  of  the  calvaria,  which  contains  an  unusual 
quantity  of  blood,  the  membranes  are  found  to  be  injected  to 
a  variable  extent,  while  the  longitudinal  sinus  is  filled  with 
dark-colored,  thick  blood ;  slight  hemorrhages  are  rarely  noticed 
here. 

Tlie  brain  itself  is  generally  more  or  less  oedematous,  glisten- 
ing biiglitly,  and  containing  a  variable  quantity  of  blood.  If  the 
oedema  be  excessive,  the  convolutions  are  obliterated.  The 
medulla  oblongata  and  the  spinal  cord  are  often  hypersemic  and 
oedematous,  but  more  frequently  exhibit  no  appreciable  altera- 
tions. 

The  mucous  lining  of  the  moutJi  usually  shows  signs  of  catar- 
rhal swelling,  and  is  covered  with  a  viscid,  gray,  dirty  mucus, 
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except  upon  the  surface  of  the  tongue,  which  is  for  the  most 
part  dry  and  of  a  dirty  brown  color.  There  may  often  be  seen 
within  the  mouth  fragments  of  foreign  substances,  such,  for 
instance,  as  bits  of  straw,  and  at  various  points,  especially  upon 
the  inner  surface  of  the  lips  and  the  tip  and  edges  of  the  tongue, 
numerous  erosions  and  solutions  of  continuity.  Vesicles  and 
tubercles  upon  the  under  surface  or  at  the  base  of  the  tongue  are 
utterly  wanting. 

Tlie  throat  frequently  contains  foreign  substances,  in  the  form 
of  small  collections  of  compressed  hair  or  bits  of  straw.  The 
mucous  membrane,  like  that  of  the  interior  of  the  mouth  and 
nose,  is  of  a  dark,  dirty,  brownish-red  color,  injected  with  blood, 
and  usually  covered  with  a  dull-gray  or  grayish-white,  muco- 
purulent liquid.  The  tonsils  are  either  slightly  swollen,  or 
normal.  Tlie  glands  at  the  root  of  the  tongue  are,  as  a  rule, 
likewise  normal  in  appearance,  but  at  times  are  moderately  swol- 
len and  prominent.  The  submucous  retro-pharyngeal  and  laryn- 
geal connective  tissue  is  generally  filled  with  blood,  while  the 
IjTuphatic  glands  in  this  region  are  rendered  dark  by  injected 
blood,  hemorrhagic  infiltrations  being  frequently  noticeable. 

The  salivary  glands  are  generally  of  a  light  grayish-red 
color,  but  are  in  other  respects  normal. 

The  (BSopJiagus  often  contains  a  small  collection  of  foreign 
substances.  At  the  entrance  of  the  canal  the  mucous  mem- 
brane is  frequently  of  a  livid  color  and  covered  with  a  dull  gray, 
viscous,  mucous  liquid. 

Tlie  mucous  membrane  of  the  larynx^  especially  at  the  upper 
opening,  is  slightly  reddened,  injected,  and  lined  with  a  grayish 
slimy  deposit.  In  the  trachea  there  is  frequently  found  a  thin 
mucous  or  purulent  collection,  often  very  abundant  here,  as  also 
in  the  bronchi,  which,  moreover,  contain  here  and  there  a  few 
foreign  substances. 

The  lungs  seem  on  the  whole  normal,  but  are  of  a  cyanotic 
color.  Tliere  is  poured  out  from  the  cut  surface  of  tlie  paren- 
chyma, which  contains  air,  and  is  both  hyperaemic  and  oedema- 
tous,  a  considerable  quantity  of  dark,  tar-like  blood.  In  some 
cases  there  are  found  lobular  collections,  which  project  some- 
what above  the  cut  surface,  and  discharge  a  sanguinolent,  dark, 
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purulent  fluid,  and  which  have  been  proved  microscopically  to 
be  the  products  of  circumscribed  pneumonia^  induced  by  the 
presence  of  foreign  bodies  (small  vegetable  particles  and  pave- 
ment epithelium). 

The  large  blood-vessels  of  the  cavity  of  the  thorax  contain  a 
black,  thick  blood,  in  part  loosely  coagulated. 

The  pericardium  and  heart  are  generally  normal :  a  few 
ecchymosed  spots  are  seen  here  and  there  upon  the  inner  surface 
of  the  pericardium.  There  is  contained  within  the  cavities 
dark-colored  blood,  in  semi-liquid  form,  or  loosely  coagulated, 
mingled  in  rare  cases  with  fibrinous  coagula. ' 

The  liver  is  either  of  normal  size  or  slightly  enlarged,  its  tis- 
sue more  or  less  hypersemic  and  cyanotic.  The  blood  that  flows 
from  a  cut  surface  is  likewise  thickened  and  tar-like.  Tlie  pa- 
renchyma is,  moreover,  succulent  and  glistening,  and  still  shows 
upon  the  cut  surface  its  natuml  markings,  though  at  times  these 
may  be  obscured.  Under  the  microscope  the  cells  of  the  Uver 
appear  cloudy,  owing  to  the  presence  of  fine  granular  matter. 

The  spleen  is  usually  of  normal  size  and  consistence,  and  in 
rare  instances  only  is  slightly  enlarged.  * 

The  Tiidneys  are  usually  of  a  livid  and  dark-grayish  blue 
color,  the  capsules  being  readily  separable  from  them.  Upon  sec- 
tion, tlie  tissues  are  found  to  be  rich  in  blood  and  friable,  their 
natural  outlines  being  well  preserved.  The  inner  zone  of  the 
cortical  substance,  as  in  the  majority  of  the  kidneys  of  dogs,  is 
usually  marked  by  turbid  yellow  stripes,  while  the  microscope 
reveals  the  presence  of  fatty  degeneration.  The  convolutd 
uriniferous  tubules  show  microscopically  a  slight  opacity  of  the 
epithelial  lining,  combined  also  in  some  cases  with  molecular 
disintegration. 

The  bladder  is  generally  empty,  or  it  may  contain  some  tur- 
bid-yellow urine,  which  is  often  albuminous. 

'  The  spleen  vesicles  described  by  J,  IT.  Locher  (Dissert,  inaug.  exhibens  magnum 
lieniH  in  Hydrophobia  momentum.  Gott.,  1822),  which  he  likened  to  the  exanthema  of 
small-pox,  are  manifestly  nothing  more  than  lymphadenomata — grayiah-white  Dodules 
of  tlie  size  of  a  pea — which  very  often  occur  in  dogfs.  So,  likewise,  the  hemorrhagic 
tumors  of  the  sr)leen,  described  by  Pn'/iz,  are  simply  accidental  phenomena,  which  are 
also  observed  in  perfectly  healthy  dogs. 
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rhe  genitals  are  nonnal ;  though  in  the  case  of  maleB  there 
frequently  found  a  catarrlial  iniianimation  of  the  mucous 
er  of  the  prepuce. 

The  stomach  displays  upon  the  outer  surface  an  increased 
jction  of  the  subserous  venous  trunks  ;  the  organ  is  usually 
aly  contmcted,  and  contains  no  remains  of  food  ;  but  almost 
ariably  there  are  ^^en  foreign  bodies  and  iudigesiilde  sub- 
mc€Sy  most  frequently  hair  and  stmw,  in  variable  quantity, 
sansage-shaped  bundles  ;  in  many  instances  there  are  found 
^e  balls  and  rolls  composed  of  hair,  grass,  straw,  bits  of 
ither,  cloth,  wood,  and  stones,  mingled  often  with  soft  masses 
dirt.  The  mucous  lining  of  the  organ  is  often  of  a  brownish- 
i  color,  the  apparent  result  of  rapid  imbibition  ;  it  is  covered 
th  a  viscid  and  usually  gall-colored  liciuid,  and  may  exhibit 
e  deep  redness  of  vascular  injection  ;  it  may  also  be  the  seat 
hemorrhagic  erosions. 

Tile  ifdestinal  canal  contains  either  a  small  quantity  of 
My,  gall-colored  matter,  which  frequently  emits  an  offensive 
lor  (even  in  the  small  intestine),  or  foreign  bodies,  such  as  hair^ 
)od,  small  stones,  straw,  earth,  etc. 

The  large  inlestine  is  generally  completely  empty,  but  is  at 
Qes  distended  mth  foreign  bodies,  in  which  case  it  forms  a 
en  sausage-shaped  mass,  composed  often,  in  larger  dogs,  of 
rk-grey  and  half -dried  earth,  mixed  with  small  stones,  weigh- 
I  in  all  several  pounds. 

The  ledons  freqaently  found  in  the  brain  and  mpilulla  oblongata — i\w  hyppr- 
^  and  cedema — are  iu  all  probability  to  l>c  n-garded  jis  functional  altcrationa,  as 
also  the  hypertcmic  and  lieniurrliagic  up[>i'nranc*s  obsfrvablc  in  tin;  mucous 
nbranes  of  the  throat  and  other  organs  of  deglutition.  The  form  of  pnpnunoniii 
anced  by  tlie  prest^ncc  of  foreign  liodiue,  which,  possibly,  ia  of  frequent  occur- 
3e,  though  often  ovtTlooked^  is  to  be  referred^  ag  in  tlie  case  of  mental  diflordera^ 
<  disturbance  of  the  nu'chaniam  of  deglutition.  One  typical  instance  of  this 
iction  I  have  mywi'lf  ob^rved  and  reported  at  lengtlh*  In  the  ciise  of  rahid  cjit- 
*  Pranck  *  olMerved  that  tlie  medicines  administered  very  readily  found  their 
J  into  the  lunga.  Thb  **  foreign-body  |meunionia  ^'  is  also  noticed  in  otiier  affce- 
ns  of  the  central  nervouB  system  of  dogs,  in  clironic  hydrocephalus,  for  instance, 

*  Vircliovv's  Archiv  fur  path.  Aiiat,,  nd.  55,  p,  285,  1872. 

*  Wochenachrif  t  f  iir  Thierbeilk.  and  Viehzncht,  1870,  p.  MO. 
TOL.  III.— 30 
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on  which  account  its  significance,  especially  with  regard  to  a  differential  diagnosis^ 
is  at  most  only  a  relative  one. 

As  to  the  attempt  recently  made  by  Rudnew  *  to  refer  the  appearances  found  in 
rabid  dogs  to  a  parenchymatous  inflammation  of  the  kidneys,  and  to  the  uremia 
produced  thereby,  I  have  already  in  another  place  (loc.  cit.)  demonstrated  that  the 
fatty  infiltration  and  degeneration  of  the  epithelium  of  the  uriniferous  tubules,  as 
Rudnew  designates  it,  is  a  physiological  phenomenon,  since  the  same  lesion  is  met 
with  in  the  majority  of  perfectly  healthy  dogs,  as  has  been  proved  by  numerous 
earlier  writers,  who  were  in  the  habit  of  observing  the  kidneys  of  dogs  (Frericlis, 
Vulpian,  and  recently  *Parrot),  and  also  by  chemical  analysis.  Moreover,  even  if 
recent  changes  of  this  character  (cloudy  swelling,  granular  disintegration)  occur 
here  and  there  in  the  kidneys  (and  the  prevalence  of  these  phenomena  is  confinncd 
by  recent  investigations),  they  are  manifestly,  as  in  the  case  of  hypenemia  and 
oedema  of  the  brain,  the  results  of  the  disease,  induced  either  by  prolonged  hunger, 
or  possibly  by  a  lesion  of  the  nerve  centres  situated  in  the  medulla  oblongata,  and 
controlling  the  vessels  of  the  kidneys.  In  an  examination  of  the  urine  of  a  rabid 
dog,  obtained  after  death,  I  was  able  to  determine  the  presence  of  a  moderate 
amount  of  all^umen ;  under  the  microscojje  there  were  also  found  the  elementa  of 
semen  in  consideral:>le  quantity. 

Many  observei-s  describe  changes  similar  to  those  of  typhus,  and  to  those  found 
in  anthrax,  as  occurring  in  rabid  dogs ;  and  also  regard  hydiophobia  as  a  specific 
form  of  typhus  fever.  According  to  my  experience,  however,  no  disease  prevails 
among  dogs  which  can  be  designated  by  the  term  typhus,  and  the  predisposition  of 
these  animals  to  malignant  pustule  is  like^Nnsc  extremely  small. 

On  the  other  hand,  it  remains  to  be  determined  whether  the  absolute  deprivation 
of  all  nourishment  may  not  in  a  measure  tend  to  promote  the  rapid  course  of  the 
disease,  and  possibly  contribute  also  to  the  production  of  certain  symptoms, 
as  phenomena  similar  to  those  seen  in  rabies  have  been  often  observed  in  starved 
dogs. 

To  sum  up,  then,  the  anatomical  lesions  described  above,  we 
find  as  tlie  most  important :  a  darlc^  thick^  and  tar-like  condi- 
tion of  the  blood;  oedema  of  the  brain;  more  or  less  pro- 
nounced  catarrhal  alterations  of  the  mucous  membranes,  espe- 
cially of  the  resjyiratory  and  digestive  canals,  conjoined  often 
with  hyperainia  and  eccliymoses ;  Jiypercemia  and  cyanotic 
discoloration  of  the  parencliymatous  organs  ;  an  absence  of  the 
7isual  oontents  of  the  stomach  and  intestine^  and  the  presence 
therein  of  indigestible  foreign  substances ;  and,  finally,  the 
striking  emaciation  of  the  entire  animal. 

In  wild  animals  wliich  have  died  of  hydrophobia,  just  as  in 

1  Centralblatt  fur  die  med.  Wissenschaft,  1871,  p.  321. 
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cats,  similar  lesions  are  found  upon  post-mortem  examination  to 
those  observed  in  dogs  (Kochlin,  Oertl,  BruckmuUer).  In  her- 
bivorous animals  there  is  a  complete  absence  of  all  characteristic 
changes.  In  cattle  the  morbid  appearances  are  often  similar  to 
those  of  the  cattle  plague  (Adam). 


Diagnosis. 

The  diagnosis  of  hydrophobia  in  dogs  is  so  difficult,  and,  on 
the  other  hand,  of  such  decidedly  practical  interest,  that  we 
shall  be  justified  in  entering  into  a  somewhat  detailed  considera- 
tion of  this  point. 

In  forming  the  diagnosis,  we  should  have  constantly  before 
■Qs  a  picture  of  the  disease  as  a  whole,  and  never  base  an  opinion 
upon  individual  symptoms,  such  as  the  propensity  to  bite,  which 
may  be  slight,  or  even  entirely  absent. 

In  general  terms,  it  may  be  stated  that  in  very  many 
instances  an  accurate  diagnosis  cannot  be  made  solely  from  the 
symptoms  obsei-vable  during  life  ;  nor,  on  the  other  hand,  from 
the  post-mortem  appearances  alone.  With  few  exceptions, 
however,  the  diagnosis  may  be  correctly  established  by  a  study 
of  the  clinical  and  anatomical  appearances  taken  together. 

Characteristic  symptoms  of  the  violent  form  of  i-abies  are : 
the  very  great  excitement,  the  marked  uneasiness,  the  propensity 
to  break  away,  the  great  disi^osition  to  bite,  the  peculiar  l)ark  or 
howl,  the  paroxysmal  occurrence  of  the  attacks,  the  rapid  ema- 
ciation, the  perverted  appetite,  the  acute  course,  and  the  uni- 
formly fatal  termination  of  the  affection.  The  sullen  form 
of  rabies,  in  which  the  violent  stage  is  hardly  recognizable,  its 
course  being  extremely  rapid,  is  characterized  by  the  greater 
degree  of  tranquillity,  the  marked  depression  of  the  animals, 
the  slight  disposition  to  run  away,  the  slight  propensity  to  bite, 
and  the  partial  inability  to  do  so,  in  consequence  of  the  paresis 
and  paralysis  which  rapidly  attack  the  lower  jaw.  The  next 
most  characteristic  symptoms,  common  to  both  forms  of  rabies, 
are  the  i)eculiarly  changed  voice,  the  perversion  of  tli(^  ap])(»tit<\ 
the  absence  of  all  dread  of  water,  the  inevitably  fatal  termination 
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after  a  very  brief  illness,  and  the  uniformly  infectious  character 
of  the  malady. 

In  respect  to  the  clinical  diagnosis,  great  difficulties  and 
frequent  errors  arise,  from  the  circumstance  that  several  other 
diseases  of  dogs  are  accompanied  by  analogous  symptoms. 

Symptoms  resembling  those  of  rabies  are  observed  in  paror 
sltic  enteritis^  caused  by  tape-wonns  ;  *  in  gastro-enteritis^  pro- 
ducecl  by  poison  (arsenic,  corrosive  sublimate,  benzoic  acid), 
or  by  the  presence  of  foreign  bodies  in  the  intestine  (bones  and 
pieces  of  coin  that  have  been  swallowed) ;  in  intestinal  obstru- 
tions  (invagination),  caused  by  the  collection  of  indigestible 
substances  in  the  intestine  (fragments  of  bone) ;  in  the  case  of 
foreign  bodies  in  the  ear  (heads  of  wheat,  for  instance,  \^'ith  the 
beard  attached) ;  in  the  case  of  parasites  in  the  nasal  cavity 
(pentastoma),  in  the  Jcidneys  (large  palisade-worm),  or  slh 
(mange) ;  in  urceinia^  induced  by  long-continued  unnatural  ali- 
mentation (starving,"  feeding  with  substances  containing  no  salt). 
In  poisoning  by  means  of  metallic  preparations  (the  salts  of  cop- 
per and  zinc),  tliere  ai?e  likewise  produced  appearances  similar 
to  those  of  rabies : — constrictions  of  the  pharynx,  vomiting, 
and  acute  gastro-enteritis. 

Symptoms  similar  to  those  of  hydrophobia  may  furthermore 
be  oc(^asioned  by  severe  pain  (toothache),  by  severe  menial 
disturbance  (deprivation  of  their  young,  extreme  stimulation 
and  non-gratification  of  the  sexual  appetite) ;  also  by  various 
functional  and  anatomical  changes  of  the  central  nervous  sys- 
tem. 

In  this  connection  should  be  mentioned  numerous  cases  of 
meningitis,  encephalitis,  hydrocephalus,  blood-poisoning  (pye- 
mia, septicaemia) ;  fiu'thermore,  the  whole  class  of  mental  diseases 
in  dogs,  which  have  liitlierto  been  completely  overlooked,  their 

'  Taenia  Echinococcus,  for  instance,  which  is  often  found  in  large  numbers. 

^  In  the  case  of  herbivorous  animals  (stags,  for  instance),  Bjmptoms  similar  to  thoBe 
of  hydrophobia  may  be  produced  by  want  of  food.  The  animals  then  foam  at  the 
mouth,  attack  each  other  like  dogs,  tear  out  their  own  hair  and  flesh,  and  bite  eyerj- 
thing  that  they  can  seize  hold  of.  This  assemblage  of  symptoms  was  formerly  mis- 
tak(;n  for  rabies,  until  eventually  the  true  cause  was  ascertained,  the  disease  being  sud- 
tlculy  arrested  by  the  administration  of  food.     (Hering's  Jahresbericht,  1856,  p.  49.) 
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istence  not  having  *^ven  been  suspected  by  most  obsen^ers. 
.e  dog,  *  which  as  an  intellectual  and  sensual  being  stands  so 
jt  in  the  scale,  and  whose  domesticated  in-door  life,  as  the 
mpanion  of  man,  is  in  certain  respects  directly  contrary  to  his 
trare  as  a  wild  animal,  possesses  a  highly  excitable  nervous 
stem,  and  is  extremely  liable  to  contract  nervous  diseases. 
ds  fact  is  shown  by  the  frequent  occurrence  of  the  disorders 
lling  under  that  head  (for  instance,  epilepsy,  chorea,  eijilepti- 
rm  spasms,  and  spasms  of  reflex  origin),  and  equally  certain  is 
e  prevalence  among  dogs  of  pure  psychoses,  such  as  mania 
id  melancholia,  unaccompanied  by  any  material  post-mortem 
tanges  that  can  be  detected  ;  and  these  vvvy  forms  of  Illness — 
tving  in  part  also  a  reflex  origin  through  the  causes  above 
entioned^are  frequently  confounded  with  hydrophobia,  and 
loted  in  support  of  the  theory  of  the  spontantnius  origin  of  the 
sease,  although  they  are  in  no  respect  infectious. 

The  fact  that  phenomena  analogous  to  those  of  hydrophobia 
ay  be  developed,  as  we  have  already  seen,  spontaneously,  or 
a  reflex  manner,  has  certainly  tended  in  no  small  degree  to 
icourage  the  denial  of  the  existence  of  this  specific  malady. 

It  was  known  even  to  the  aiitients,  that  hydrophobia  was  confounded  with 
!»6r  diseaaes,  and  in  various  authors  the  statement  is  found  thiit  a  grcat  number  of 
gs  considered  to  be  mad  are  not  reaWj  so.  This  serves  to  t  xijIujii  tht;  rtporU 
it  are  always  beijig  circulated,  of  aneged  curen  produced  by  tlib  tuid  Umt  wpti- 
te^  Grcve  (loc.  cit,  I.,  p.  158)^  a  good  observer,  admitted  that  out  of  twenty  dogs 
ppoeed  to  be  rabid^  scarcely  two  or  three  arc  really  so,  and  ttiis  adniis-sioji  appears 
be  not  without  foundation.  According  to  Fiiber  {\oc,  cit.»  p.  46|^  of  81*^  do^s 
lich  were  brought  into  the  veterijiary  institute  at  Vienna,  suspected  of  being  rabid, 
tn  1826  to  18*i0,  only  31  proved  to  be  actually  rabid  und  auccumbed  to  the  din- 
%  while  61  were  pronounced  vicious  and  given  to  i>itin{s",  and  on  that  account  were 
*i*ojed.  Of  207  doj^sjirommiieed  (iiy  medieal  men)  nibid,  or  snypecled  of  being 
•id^m  Wurtemljerg.  in  tUe  years  ISOfi  and  18(i*i,  108— eiiuivalent  to  50  per  cent.— 
'^ed  to  be  rabid.  The  difference  between  a  professional  and  unprofessional  tliEiii- 
*a  seems  pretty  accurately  expressed  by  thesie  lignres.  As  late  even  ilh  the  la-st 
^Hry  no  fewer  than  seven  varictiea  of  hydrophobia  were  accepted  by  stune  writt'i-?* 


**T!ie  world  moves  by  a  dog's  wit,"  ia  a  proverb  in  the  Zend-avesta,  and  while 
•^  words  have  a  current  valne  only  amongHt  cert-stin  uncultivat^?*!  pea^Tlt",  or  ia  cvr- 
^  land^^  yet  they  forcibly  e3q>re88  the  hiirh  dejjree  of  mental  ileveluptnent  and  i-a[iacity 
«>he  do^,  with  which  few  animals  can  compare. 
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(Hemauld),  oi  wliich  two  passed  as  incurable  and  five  as  curable.     The  latter  fonn 
manifestly  had  their  origin  in  diagnostic  errors. 


It  has  been  proposed  to  determine  the  diagnosis  by  inocvla' 
tion.  This  process  would  be  of  very  little  practical  utility,  how- 
ever, on  account  of  the  long  period  of  incubation,  and  would  be 
valuable,  moreover,  only  in  the  case  of  positive  results. 

On  the  other  hand,  it  not  unfrequently  happens  that  cases  of 
hydrophobia,  especially  when  appearing  sporadically,  or  in  the 
quiescent  form,  are  not  recognized.  Cases  of  this  character  are 
frequently  confounded  with  the  distemper,  an  extremely  preva- 
lent disease  among  dogs. 

What  significance  in  a  diagnostic  point  of  view  do  the  post- 
mortem appeamnces  possess  ? 

The  difficulty  of  drawing  definite  conclusions  from  post-mor- 
tem appearances  that  have,  on  the  whole,  a  negative  character, 
renders  it  necessary,  in  order  to  arrive  at  an  accurate  anatomical 
diagnosis,  to  appeal  to  the  symptoms  observable  during  life.  If 
these  symptoms  have  not  been  noticed,  as  very  often  happens, 
or,  in  general,  if  there  has  been  no  previous  clinical  observation 
of  the  animal  by  a  competent  person,  then,  in  accordance  with 
the  advice  of  Bruckmiiller,  in  which  I  fully  concur,  it  Avill  Ix? 
best  to  pronounce  ecery  dog  free  from  the  disease^  prodded  lus 
stomach  contain  normal  ingesta^  and  7iis  small  intestine  con- 
tain chyme.  On  the  other  hand,  if  the  mucous  membrane  of  the 
throat,  larynx,  and  upper  portion  of  the  pharynx  be  hypene- 
mic  ;  if  the  stomach  contain  indigestible  foreign  substances,  and 
if  the  mucous  membrane  of  the  organ  be  spotted  with  hemor- 
rhagic erosions,  then  the  suspicion  of  hydrophobia  will  be 
strengthened. 

A  sure  method  of  attaining  greater  accuracy  in  our  diagnosis 
consists  in  following  up  the  clinical  observation  of  the  ca^€S 
as  thoroughly  as  possible^  in  order  to  familiarize  ourselves  with 
the  natural  course  of  the  disease,  and  in  making  a  careful  exam- 
ination of  the  cadaver. 

The  following  may  be  adduced,  then,  as  the  principal  datu 
in  determining  the  diagnosis  of  hydrophobia :  the  previous 
history  of  the  animal;  the  symptoms  manifested  during  li/^! 
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the  acute  and  uniformly  fatal  course  and  termination  ;  and  the 
post-mortem  appearances. 

Although  it  must  be  admitted  that  a  dog  already  diseased 
may  also  become  rabid,  a  diagnosis  of  hydrophobia  will,  never- 
theless, under  all  circumstances,  be  extremely  questionable,  pro- 
vided some  other  cause  of  death  can  be  discovered  (hydroce- 
phalus, meningitis,  pysemia,  apoplexy,  etc.). 

With  regard  to  the  frequent  suspicions  and  charges — generaUy  perfectly 
nnfoonded — to  which  veterinary  surgeons  are  subject,  when  they  express  fears  as 
to  the  existence  of  a  case  of  hydrophobia,  it  may  be  remarked  that,  in  view  of  the 
very  weighty  responsibility  devolving  upon  medical  men,  a  great  many  wrong 
diagnoses  would  be  of  insignificant  importance,  when  compared  with  the  serious 
results  that  might  follow  the  failure  to  recognize  a  single  case  of  genuine  hydro- 
phobia. That  the  physician,  as  guardian  of  tlie  sanitary  interests  entrusted  to  his 
care,  is  entitled  in  this  respect  to  be  leniently  judged,  will  be  sufficiently  evident 
when  we  consider  that  obstinate  and  unreasonable  dog- owners  understand  very 
weU  how  to  procure  the  lax  enforcement  of  police  regulations  designed  to  prevent 
the  spread  of  liydrophobia ;  and  that,  furthermore,  the  exceedingly  responsible  duty 
of  the  veterinary  surgeon  is,  as  a  rule,  not  a  little  onerous. 

Prognosis. 

Hydrophobia  in  dogs,  as  in  all  other  animals,  is  inevitably 
fatal.  There  are  no  trustworthy  instances  of  recovery  upon 
record,  the  alleged  successful  results  generally  having  their  ori- 
gin in  diagnostic  errors,  by  which  hydrophobia  was  confounded 
with  similar  affections.  Tlie  only  favorable  chance  is  that  de- 
rived from  an  energetic  local  treatment  of  the  bitten  part. 

Treatmmt. 

Inasmuch  as  the  prophylactic  measures  to  be  employed 
against  hydrophobia  will  be  taken  up  in  detail  when  we  proceed 
to  the  consideration  of  the  disease  in  the  human  subject,  I  will 
only  observe  now,  in  passing,  that  the  majority  of  the  therapeu- 
tic agents  embraced  in  the  materia  medica  have  been  tried  thus 
far  to  no  purpose,  being  administered,  in  most  cases,  prophylacti- 
cally  after  the  infliction  of  the  bite.  Besides  cantharides  and 
cock-chafers,  which  for  a  long  while  enjoyed  great  repute,  there 
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have  been  tried,  ineffectually,  arsenic,  prussic  acid,  tartar  emetic, 
alternating  with  the  sulphates  of  copper  and  zinc,-  not  to  men- 
tion carbolic  acid  and  chloral.  The  latter  was  administered  in 
one  case  subcutaneously  to  a  rabid  dog  by  Horand  and  Peuch', 
without  effect. 

In  cases  where  hydrophobia  has  broken  out,  every  therapeu- 
tic application  is  attended  with  great  difficulty  and  danger,  and 
the  only  rational  procedure  left,  therefore,  consists  in  destroy- 
ing the  wound  prophyla<;tically  by  cauterization  or  excision, 
thereby  inducing  purulent  inflammation.  Meanwhile,  however, 
it  should  be  borne  in  mind  that  upon  the  hairy  body  of  the  dog 
small  wounds  and  incisions  are  easily  overlooked,  and  that  the 
injuries  inflicted  by  a  rabid  dog  are  often  numerous. 


HYDROPHOBIA  IN  MAN. 

Rabies — Lyssa. 

''Dogs  are  subject  to  hydrophobia,  which  makes  them  rabid; 
all  animals  bitten  by  them  likewise  become  rabid,  with  the  ex- 
ception of  man."  If  these  words  of  Aristotle  are  not  interpo- 
lat^ed, — which  is  at  all  events  a  disputed  point, — then,  hydro- 
phobia, as  it  occurs  in  the  human  subject,  was  unknown  to 
Aristotle,  and  remained  so  down  to  the  time  of  Celsus  (about  200 
B.C.).  In  the  writings  of  the  latter  is  found  for  the  first  time 
the  word  hydrophobia,'  which  is  employed,  however,  to  indicate 
a  symptom  of  the  disease,  and  for  many  reasons  should  have 
been  abandoned.  Celsus  recommended  as  a  prophylactic  meas- 
ure the  application  of  a  cupping-glass  to  the  wound  inflicted  by 
a  mad  dog,  and  also  cauterization  by  means  of  a  hot  iron. 

At  a  later  date  we  find  mention  made  of  hj'drophobia,  a^  it 
occurs  in  man,  by  Plutarch,  Pliny,  Dioscorides,  Cselius  Aureli- 
anus  (a.d.  800),  and  others.     The  last  writer  raised  the  question 

'  Du  Chloral,  etudes  cliniques  et  exp^rimentalea     Paris,  1872. 

*  The  expression  hydrophobia  has  manifestly  given  rise  to  very  great  confosioii,  and 
the  dread  of  water,  erroneously  ascribed  to  rabid  animals,  is  without  doubt  due  to  thfl 
fact  that  a  symptom  of  rabies  peculiar  to  man  was  transferred,  without  reason,  to 


HYDROPUOBIA   Hf  MAN-  473 


.ether  hydrophobia  was  an  aflfection  of  the  body  or  of  the 
nd.  With  few  exceptions  (Aetius,  Paul  of  iEgina,  Avicenna, 
fl  Aetuariiis),  authors  during  many  subsequent  centuries  only 
produced  the  writings  of  the  ancients  respecting  this  disease  ; 
t  at  length  in  the  fifteenth  and  sixteenth  centuries  more  trust- 
iithy  obseryations  were  made  and  reported. 

In  consequence  of  the  totally  incorrect  ideas  which  prevailed 
ancient  times  witii  regard  to  this  most  dreadful  of  all  diseases, 
a  fate  of  human  beings  who  were  seized  with  hydrophobia 
ks  indeed  appalling.  The  nearest  relatives  Hed  from  the 
ufortunate  patients,  abandoning  them  to  their  fate,  as  though 
By  were  caged  wild  animals.  Every  one  feared  to  be  bitten, 
d  fancied  that,  by  merely  coming  in  contact  with  the  body, 

treading  upon  the  saliva,  of  a  diseased  person,  the  malady 
ght  be  contracted.     And  even  in  (air  day  there  are  districts 

Europe  (the  Military  Frontier  of  Austria)  in  winch  tlie  dread 

hydrophobia— wliich,  indeed,  to  the  horror  of  the  population 
d  the  despair  of  the  surgeons,  rages  terribly — is  so  great,  that 
^aan  beings  who  are  suffering  from  it,  or  who  are  suspected 

being  so  affected,  are  shot  by  their  neighbors,  whilst  those 
lo  have  been  bitten  by  mbid  animals  not  unli'equently  commit 
icide. 

Etiology, 

Mydrophobia  in  the  human  snhjecf  appears  in  f  he  form  of  an 
Hie  i}\fecfioMs  disea,v\  uiiiformhj  falitj^  produced  onhf  hf/  Ike 
;pIuntaiioii  of  a  specific  mrus,  the  inoculation  being  brought 
Out  almost  without  exception  by  the  bite  of  a  rabid  tmimal, 
^st  fretpiently  that  of  tli<*  dog.  An  essiMitial  factor  in  the  pro- 
ction  of  infection  is  a  sujierficial  won  rid  of  the  skin,  or  of  the 
temal  raucous  merabram^  Of  t!ie  spontaneous  (Ipvplopiiient 
liydrophobiii  in  man  there  is  just  as  little  proof  as  in  the  case 

animals.  Tlie  disease  may  be  transferred  artilicially  ba<^k  to 
tinals :  r>n  tlie  other  liand,  infection  fr<mi  man  to  man  may  be 
^d  practically  never  to  occur.  The  jveriod  of  incubation,  as  in 
^  case  of  animals,  is  extremely  variabli\ 

By  far  tlit'  most   frequent  source  of  hydrophobia  in  man  is 
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the  bite  of  a  rabid  dog  (90  per  oeaL),  idiile  Ibe  othff  dees  m 
commiinicated  by  cats  (4  per  oent.X  wobres  (4  per  oeoL),  ui 
foxes  {2  per  eeat.ju 


Of  796  Ittunui  bcingg  wbo  died  of  ItfdnipliobHi  m  Fkanoc,  Waiiimbc|  ivi 
llila»,  716  luid  be«i  bitten  by  dogi,  ao  bj  citL  31  bj  volTBi^  It  bf  Uok  ni* 
by  a  cow.      This  proportion  wOX  a»  &  matter  of  eoitne»  Tirj  AOMtdaig  li»lioiii«^i 
ditioos ;  thus,  in  less  cultirsted  lands  (ltiiHi%  Qftliaa,  tbe  Mlitarj  FVeolkt)  oMI 
wolves  prove  a  treqaent  erase  of  hjdropbabu^  whuw  in  ftm  EaA  ladici  ii  hkCIB 
pirodnced  bj  rabid  jackals. 

The  situations  of  the  bites  upon  the  human  bodj,  the  ]m^ 
of  entrance  of  the  specific  virus,  are  divided  as  follows:  "-^^S 
human  beings  attacked  with  hydrophobia,  263,  equivalent  toSJ 
percent.,  had  been  bitten  upon  the  upper  extremities;  llOjiftf 
per  cent,,  upon  the  head  and  face ;  108,  or  22  pex  cent.,  ipotttke 
feet,  and  14,  or  3  per  cent.,  upon  the  body  or  scrotum,  A5W>* 
shall  see  hereafter,  the  wounds  upon  the  face  are  the  most  d*a- 
gerous ;  those  upon  the  upper  and  lower  extremitiee  the  leant  fio- 
If  a  number  of  wounds  be  inflicted  at  the  same  time,  the  danpf 
of  infection  is  tliereby  increased.  Large  wounds  are  inpeD«flf 
les*s  dangerous  than  small  ones,— a  fact  insisted  upon  by  l^^^ 
rides  as  mucli  as  eighteen  centuries  ago — bet^ause  in  case  of  the 
former  the  virus  is  more  easily  washed  out  by  the  flow  of  bluoi 

That  thifl  la  not  always  the  case,  is  proved  bj  an  observation  made  bj  hB^ 
who  reports  that  in  De€eTn!>er,  1863,  32  human  beings  were  bitten  bj  rabid  wolf*' 
Galicla :  of  the^e,  eiLfht^  who  had  been  severely  wounded^  died  of  nibiffi.  mi'''^^ 
one  who  had  been  slightly  bitten.  Moreover^  it  i^  to  be  remarked  in  thbci'"^ 
tion,  that  the  prophylactic  treatment  of  large  wounds  presents  greater  djf^^^ 
than  that  of  small  ones. 

It  is  not  necessary,  however,  for  the  production  of  infe'^^^"- 
tljat  an  actual  wountl  should  be  inflicted  by  the  bite,  for  a  s^' 
pie  thrall ni^  olT  of  the  epidermis  is  quite  sufficient  to  pennittii^' 
absoi*]itif>n  of  the  virus. 

A  variety  of  well -authenticated  obsei-vations  tend  toiBak^ 
extremelii  probable  that  dogs  ?nap,  by  their  bite^  prodtm  ij^ 
pJiobia  hi  the  Jiuman  subject^  emti  during  the 2>^ri^d  qf  if^ 

^  Aeconling  to  the  statements  and  stitistica  of  TanUeu  and  Thafnhaifii. 
■  Oesterr.  ZL-itHchrift  far  prakt  Heilkimde,  1804^  Nos.  3  and  8^ 
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tian  of  the  disease^  as  was  shown  at  length  when  considering  the 
etiology  of  rabies  in  the  dog.  Infection  may  therefore  be  pro- 
duced by  dogs  that  are  apparently  healthy,  and  for  this  reason, 
in  practice  it  is  advisable  to  pronounce  every  wound  made  by  a 
stray  dog  suspicious,  and  to  treat  it  accordingly. 

Although  dogs  may  produce  infection  by  their  bite  even 
during  the  period  of  incubation,  the  danger  of  such  an  occur- 
rence is,  nevertheless,  comparatively  small,  inasmuch  as  during 
that  stage  there  is  no  disposition  to  bite.  The  theory,  frequently 
advanced,  that  even  the  bite  of  a  non-rabid  but  enraged  animal 
may  induce  hydrophobia,  may  possibly  be  explained  in  this 
way,  that  the  animals  in  question  happened  to  be  in  the  stage  of 
incubation  of  rabies.  In  a  similar  way,  dogs  affected  with  the 
sullen  form  of  rabies  are  less  dangerous,  because  they  are  less 
inclined  to  bite,  and,  moreover,  their  ability  to  bite  is  very  much 
impaired.  Tlie  bite  of  rabid  wolves  is  the  most  dangerous  ;  then 
follow  those  of  dogs,  foxes,  cats,  badgers,  martens,  and  swine ; 
and,  finally,  as  the  least  dangerous,  the  bite  of  rabid  herbivorous 
animals. 

In  some  cases  the  contagion  of  hydrophobia  is  transmitted  by 
an  apparently  healthy  dog  in  the  act  of  licking,  when  an  open 
wound  is  licked.  That  the  unabraded  epidermis  can  in  such 
cases  permit  the  absorption  of  the  virus,  as  has  been  pretended 
by  many  writers,  is  as  yet  hardly  demonstrated,  and  is  extremely 
improba])le. 

Communication  of  the  specific  poison  hy  means  of  accidental 
tcounds  inflicted  at  the  post-mortem  examination  of  rabid  dogs,. 
has  as  yet  in  only  one  instance  been  satisfactorily  proved. 

On  February  25th,  1857,  a  student  of  the  veterinary  school  at  Copenhagen,  who 
had  a  smaU  wound  on  the  finger,  made  the  autopsy  of  a  dog,  which  had  died  the 
previous  night  of  hydrophobia.  In  April  he  began  to  experience  pain  in  the  arm. 
On  April  7th  he  complained  of  a  feeling  of  nudaixe  and  fatigue,  lay  down,  and  was 
carried  to  the  hospital,  where,  on  the  succeeding  day,  he  died  of  hydrophobia.' 
Oppolzer  *  relates  a  case  in  which  it  was  doubtful  whether  the  individual  in  ques- 
tion was  infected  at  the  autopsy  of  a  rabid  dog,  or  by  a  bite.  Autopsies  of  rabid 
dogs  are  said  to  have  been  frequently  conducted  without  ill  effect,  at  Alfort,  by 
students  having  wounds,  and  although  I  am  able  to  corroborate  this  evidence  by 

'  Tidskrift  for  Veterinairer,  B.  VII.,  p.  276,  1859. 
*  Wiener  allg.  med.  Zeitung,  1863,  p.  83,  No.  11. 
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my  own  personal  experience,  a  certain  amount  of  caution  should,  neverthelec^^ 
be  insisted  upon  when  the  autopsy  of  a  rabid  animal  is  being  made. 

What  proportion  of  the  entire  number  of  human  beings  thcp-^ 
are  bitten  by  rabid  animals  are  infected  ? 

The  percentage  of  individuals  who,  having  received  a  suspi  — 
cious  bite,  become  ill  and  die  of  hydrophobia,  depends  reall>^ 
upon  the  accuracy  of  the  diagnosis  of  rabies  as  occurring  in  the 
dog,  and  whether  we  take  into  consideration  only  the  bites  of 
animals  decidedly  rabid,  or  whether  we  include  the  bites  of  ani- 
mals suspected  of  being  mad  ;  and  finally,  whether  a  prophy- 
lactic treatment  (cauterization)  of  the  wound  has  been  resorted 
to,  and  if  so,  within  what  length  of  time.  If,  bearing  the  above 
conditions  in  mind,  an  accurate  computation  be  made,  it  will  be 
found  that  of  the  human  beings  bitten  by  rabid  dogs,  about  47 
per  cent,  die  of  hydrophobia.  Out  of  855  human  beings  thus 
bitten,  299  (or  nearly  one-half)  cases  ended  fatally. '  But  ii  we 
include  also  the  bites  of  dogs  suspected  of  being  rabid,  then  the 
proportion  becomes  decidedly  more  favomble,  8  per  cent,  only 
of  those  bitten  becoming  ill  and  dying.  Out  of  1,362  human 
beings  that  had  been  bitten  by  rabid  dogs,  and  dogs  suspected  of 
being  rabid,  there  occurred  105  fatal  cases.  If  the  wound  is  pro- 
perly cauterized,  the  number  of  human  beings  attacked  with 
hydrophobia  amounts  to  33  per  cent,  of  the  whole  number  bitten; 
where,  on  the  other  hand,  cauterization  is  not  resorted  to,  it 
amounts  to  83  per  cent. 

The  above  explanation  will  enable  us  to  reconcile  the  conflict- 
ing statements  of  different  writers.  Thus,  Oppolzer  admitt^ 
that,  upon  the  average,  one-half  of  those  bitten  were  taken  iU 
and  died  of  hydrophobia,  while  Renault  aflinned  that  the  pro- 
portion was  only  33  per  cent.,  and  Hunter  declared  it  to  be  5 
per  cent. 

How  great  an  influence  is  exerted  upon  the  final  result  W 
individual  predisposition^  or  by  those  factors  which  are  acci- 
dentally brought  into  play  at  the  time  of  the  bit^  (clothiagi 
deposit  of  the  saliva  upon  the  garments,  the  extent  o'  the  hetf*' 
orrhage),  it  is  difiicult  to  determine. 


According  to  statements  and  statistics  of  TardieUy  Thamhayn^  and  Bauley^ 
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When  several  individuals  are  wounded  by  the  same  rabid 
g,  and  one  of  them  is  attacked  with  hydrophobia,  while  the 
iers  reoiain  nnaffected,  it  does  not  necessarily  follow  that  this 

the  result  of  individual  predisposition  ;  the  immunity  from 
jection  may  possibly  be  prodticed  by  one  of  the  accidental  fac- 
rs  above  mentioned.  This  view  is  entirely  in  accord  with  the 
lowing  experience,  drawn,  however,  it  must  be  admitted,  from 
noderate  number  of  cases.  Of  those  bitten  in  the  face — this 
Lng  an  unprotected  portion  of  the  body — fatal  hydrophobia 
lults  in  90  per  cent  ;  in  those  bitten  upon  the  hands,  the  pro- 
rtion  of  those  who  sicken  and  die  is  63  per  cent.  ;  in  the  ease 

numerous  wounds  upon  the  body,  63  per  cent.  ;  in  wonnds 
♦cm  the  lower  extremities,  28  per  cent.  ;  upon  the  upper 
tremities,  20  per  cent. 

It  appears  to  me,  therefore,  unreasonable  to  deny  altogether 
9  influence  of  predisposition  in  the  human  subject  (Oppolzer), 

the  ground  that  there  is  no  gradation  of  the  power  of  Resist- 
ce  to  the  poison,  as  shown  by  tin*  fact  that  neither  milder 
r  severer  forms  of  the  disease  occur,  all  cases  running  a  simi- 
•ly  fatal  course.  This  argument  (*an  hardly  be  maintain<?d  in 
3  face  of  our  knowledge  of  hydrophobia  in  the  dog,  and  the 
mlts  of  experimental  rest^arclif^s  that  are  upon  I'tH'ord  (especi- 
y  those  of  Hertwig),  for  in  the  case  of  dogs,  also,  there  is  no 
idation  of  the  resistance  to  tlie  poison ;  no  different  grades  in 
i  disease  have  been  known  to  occur,  but  all  cases  tei-minate 
ally  ;  and  yet  it  has  been  proved  beyond  a  doubt  that  there 
ists  in  dogs  a  very  considerable  resistance  to,  or  affinity  for^ 
drophobia. 

If^ith  respect  to  the  sex^  males  compose  60  per  cent,  of  the 
::ire  number  of  those  attacked  with  hydrophobia,  while  fe- 
les  form  40  per  cent.*  Age  (*xerts  no  appreciable  influence 
on  the  deaths  from  this  disease,  the  youngest  and  oldest 
sciimbing  alike.  In  195  fatal  cases  of  hydrophobia,  the 
?^  of  the  patients  were  divided,  according  to  Thomhayn,  as 
lows : 


*  Of  2^021    indinduals   djing  from  bydropkobia,   1,218  were   men,    and   803   were 
EQen. 
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12  between    3  and   5  years. 
27        '  5  and  10      " 

62       "        10  and  20      " 
49        ''        20  and  40      '' 
36        "        40  and  60      " 
9        "        60  and  over. 

As  to  the  influence  exerted  by  the  different  seasons  with 
respect  to  the  prevalence  of  the  malady  in  the  human  subject, 
this  differs  in  no  respect  from  that  manifested  in  the  dog,  and 
the  reader  is  therefore  referred  to  what  has  already  been  said 
upon  tlie  subject.  If  hydrophobia  in  the  human  subject  also 
prevails  more  extensively  in  the  warm  months,  as  appears  to  be 
the  case,  this  may  be  attributable  to  the  fact  that  the  dogs  are 
better  able  to  rove  about  and  come  together  at  that  time  than  in 
the  cold  season. 

The  consumption  of  the  meat  and  milk  of  rabid  animals 
(the  dog,  fox,  ruminating  animals,  and  swine),  according  to 
numerous  observations,  produces  no  injurious  effects  whatever 
upon  man,  a  fact  which  harmonizes  fully  with  the  results  of  the 
numerous  food  experiments  previously  referred  to,  which  Hert- 
wig  conducted  upon  dogs  with  uniformly  negative  results. 

That  the  meat  of  animals  dying  from  hydrophobia  is  not  in  itself  injurious,  but 
produces  at  most  only  a  psychical  effect  upon  those  consuming  it,  is  proved  by  the 
following  experiment  of  Decroix.'  He  consumed  a  piece  of  roasted  meat,  taken  from 
a  dog  which  had  died  of  hydrophobia,  and  afterwards  he  also  ate  a  small  piece  (of 
the  size  of  a  nut)  of  the  raw  meat — six  hours  after  the  death  of  the  animal  After 
having  read,  however,  of  the  experiments  undertaken  by  Gk)hier,  in  which  a  dog 
had  become  infected  by  devouring  the  meat  of  another  rabid  dog,  while  two 
other  dogs  had  contracted  the  disease  by  devouring  the  meat  of  a  rabid  sheep, 
Decroix  exper*?nced  a  sensation  of  enlargement  of  the  upper  portion  of  the  phar- 
ynx, difficulty  in  swallowing,  weakness  of  the  voice,  disturbed  sleep,  and  other 
symptoms,  which,  however,  rapidly  disappeared. 

There  are*  contained  in  the  works  of  the  older  writers  a  few 
cases  of  communication  of  hydrophobia  from  one  hwman  being 
t-o  another^  the  trustworthiness  of  which,  however,  is  more  than 
questionable.     Such  infections  are  said  to  have  been  produced. 


'  Recueil  de  mod.  veter.,  1864,  p.  171. 
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Instance,  by  sexaal  congress.  Equally  doubt fnl  is  it  whether 
^  reliable  cases  are  known  in  which  human  being.^  suffering 
►m  hydro])hobia  have  cominunicated  the  disease  by  their  bite, 
liongh,  in  view  of  the  successful  attenijits  at  retro-inoculation 
>m  men  to  animals,  the  possibility  of  that  mode  of  infection 
Bnot  be  denied.  Attempts  '  of  this  sort  luive  been  made  with 
asitive  results  by  Busnont,  Berndt,  Luttler,  Magendie,  and 
ireschet,  while  numerous  similar  experiments  have  resulted 
^tively  (tliose  of  Pill  wax,  for  instance). 

There  remain  finally  to  be  considered  certain  views  concern- 
ng  the  nature  and  mode  of  origin  of  hydrophul>ia,  as  occuning 
n  man,  which  differ  essentially  from  those  alread}^  referred  to. 

The  liyi)othesis  that  the  disease,  when  developed  in  tlie 
human  subject,  is  simply  an  affection  of  the  n(>rves,  whit^h  may 
t>e  mduced  by  anxiet}^  and  excitement,  brought  on  l>y  apprelii^n- 
aionsof  the  formidabli^  malady,  and  that  accordingly  there  is  no 
sperific  virus  of  hydrophobia,  is  disproved  by  the  fact  that  chih 
ireii  under  five  years  of  age,  and  even  under  two  years,  who^e 
■Paginations  surely  cannot  be  affected  by  dread  of  hydrophobia, 
fcre  likewise  attacked  by  this  disease. 

Of  three  hundred  and  nineteen  persons  who  died  of  hydrophobia  in  France, 
fotn  1850  to  1862,  more  tlmn  thirty,  or  nine  per  cent,  were  under  Ihit  years  of  nge. 
^  the  eipcriments  of  Deeroix,  above  related,  designed  to  iUustrate  tlie  ellVct  *>f 
•■wBg  the  meat  of  rabid  animals,  should  he  appended  a  similar  ineident.*  A  iiuni- 
*  of  persons  who  had  ]>artaken  of  thf  meat  of  a  cow  Hint  lisul  died  of  hydrojihn- 
\  Were  taken  ill  after  heini^  informed  that  the  aniiuEil  in  fiuestion  hud  been  rabid* 
™^ir  illness  was  confined,  however,  to  vomiting*  nausea,  etc. 

As  for  the  old  and  perifxlically  renewed  theory,"  which  regards 
^^  existence  of  hydropliobia  in  man  as  simply  n  myth,  the  must 
^t  can  be  said  in  its  defence  is,  tliat  ap])earanct»s  iinalogmis 
'  those  of  hydrophobio  may  also,  under  certain  conditions,  b(^ 
-^eloped  spontani3onsly,  as  iiurely  mental  affections,  or  as  (*on- 
^^itant  symptoms  of  liysteria,  hypochondria,  etc.  In  very 
^Uy  cases  of  this  character  it  is  difficult,  and  almost  impossible, 

^Faber\  loc  cit,  p.  284. 
» Jotmial  de  M6d.  v^t4r.,  1854,  T.  X.,  p.  379, 

^LonnsfTy  loc*  cit,  ;  Masehka,  Prager  vierteljahr&chrift  tur  wiaa,  HeilloiBde,  B.  III., 
h  1,1871. 
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however,  to  exclude  for  a  certainty  the  idea  of  an  antecedent  bite 
from  a  mad  animal. 

It  has  been  affirmed  by  many  more  recent  psychologists  (L 
Meyer,*  Christian,'  Westphal,  and  Skrzcecka),'  that  hydropho- 
bia occurs  as  a  symptom  in  various  diseases.  To  this  class 
belongs  a  peculiar  variety  of  violent  hydrophobia,  a  genuine  dis- 
order of  the  intellectual  functions,  a  kind  of  hypochondriacal 
delirium,  which  often  occurs  in  persons  so  predisposed,  and 
is  occasioned  by  fear  of  becoming  mad — lyssophobia.  Und» 
certain  circumstances,  upon  the  accession  of  congestion  of  the 
brain,  this  may  become  fatal,  and  confers  upon  the  disease  a 
very  strong  resemblance  to  acute  delirium.  Cases  of  this  kind 
are  often  erroneously  designated  as  spontaneous  hydrophobia, 
although  they  have  no  connection  with  the  genuine  lyssa 
humana.  The  question  of  the  spontaneous  origin  of  hydropho- 
bia in  man  we  will  not  include  in  the  list  of  our  subjects  for 
discussion,  having  already  denied  emphatically,  with  regard  to 
dogs,  the  idea  of  this  mode  of  origin. 

According  to  another  view,  hydrophobia  in  man  represents  a 
simple  neurosis^  a  traumatic  tetanus  proceeding  from  the  bite. 
Rose  (loc.  cit.,  p.  79)  has  adduced  proof,  supported  by  personal 
observations,  that  there  exists  no  resemblance  between  a  severe 
case  of  rabies  and  acute  tetanus  ;  he  describes  in  detail  the  diag- 
nostic points  of  difference.  "In  traumatic  tetanus  a  continuous 
spasm  is  present,  to  which  there  is  finally  added  an  increased 
reflex  excitability  ;  consciousness  remains  clear  until  the  death 
struggle  ;  the  organs  involved  in  the  act  of  swallowing  are  gener- 
ally unaffected  ;  the  tetanic  spasm  begins  in  the  masseter  mus- 
cles and  in  those  of  the  cervical  region  ;  the  disease  is  fatal  only 
when  it  breaks  out  within  a  few  weeks  after  the  injury.  In 
rabies,  on  the  other  hand,  clonic  convulsions  occur ;  reflex  con- 
vulsions are  noticeable  from  the  outset ;  loss  of  consciousness 
often  ensues  at  an  early  stage ;  the  masseter  muscles  and  those  of 
the  neck  are  not  affectc^d  by  the  spasms ;  the  disease  makes  its 
appearance  after  a  period  of  incubation  lasting  often  for  months; 

^  Virchow's  Archiv,  B.  IX.,  p.  98. 

«  Gazette  des  Hopitaux,  1869,  No.  50. 

'  Archiv  f.  Psychiatric  u.  Nervenkrankh.,  B.  II,  p.  620,  1870. 
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course  is  unifoniily  acute  ;  its  termination  fatal  ;  its  promi- 
mt  feature  consists  of  an  aflfection  of  the  organs  involved  in 
«  process  of  deglutition.''     Rose  furtlier  describes  a  rare  form 

tetanus,  which  in  a  more  advanced  Btage  presents  a  perfect 
.cture  of  hydrophobia,  tlie  tetanus  of  the  head,  or  iefamis 
ydrophobkna\  This  affection  is  a  peculiar  form  of  tetanus,  in 
hich  the  wound  is  invariablj'  siluated  in  the  immediate  vicinity 
I  the  cerebral  nerves,  and  is  frequently  accompanied  by  con' 
ilsioBs  of  the  muscles  supplied  by  those  nerves,  especially  the 
.nscles  of  deglutition-  These  cases,  according  to  Rose,  have 
manifestly  given  rise  to  the  notion  of  the  identity  of  tetanus  and 
jrdrophobia. 

PATHOLOGY* 

Frequency  of  ffi/drojjhobia  in  the  Human  Subject 

The  frequency  of  hydrophol^ia  in  man  depends  upon  the 
ctent  of  its  prevalence  among  animals. 

The  number  of  human  l!v<»s  sacrificed  yearly  to  tins  disease 
ay  he  a]>prt*ciated  from  tiie  following  tigun^s: 

In  Prxissia  there  occur  annually,  taking  an  average  of  fifteen 
ears  (182(V1834k  seventy-one  deailis  from  rabies  ; — in  Austria, 
^'erage  of  eighteen  years  (183(^-1847),  tifty-eight  deaths  annu- 
Ij;  in  FraiRv,  average  of  twelve  years  (185(^-18(32),  from 
v-enty-foiir  to  twenty-five  cases  annually  ;  in  Bavaria,  average 
f  lorn-  years  (18(54-1807),  liydrophobia  causes  from  seventeen  to 
ghteen  deaths  annually. 

Although  till*  annual  number  of  cases  of  hydi^ophobia  in 
ranee  is  estimated  by  Boudin  at  two  for  every  million  of  inhab- 
^nts,  in  Bavaria  the  annual  number  amounts  to  four  in  every 
SlMon. 

The  question  whether  the  rabies  of  dogs,  like  other  animal  diBeawcs,  niaj   hiivc 

iisscminutccl  more  extensively  l>y  the  increased  conuimnifittian  of  men  with 

othcft  is  worthy  of  a  more  thorough  InvrstiLratian,  but  cannot  lie  iiccurately 

ired  from  the  data  now  at  huntl.     U  is  my  own  heticf  thiit  the  increiiscd  fnrilj- 

•  for  ititercourse  knd   to  facilitate  the  propagation  of   the  diseiiiw%  as  1    have 

'"^ady  endeavored  to  show  when    treating  of   canine  rabies.     Tlii^  rircimistuuce  is 

V'haps  compeusat<!d  for*  however,  by  the  improved  aanitary  police  regulations  for 

VOL.  Ill,— 31 
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checking  the  disease,  and  the  energetic  administration  of  these  measures.  It  is 
important  in  this  connection,  howerer,  to  consider  in  our  estimate  the  variation  ia 
the  number  of  dogs  in  a  given  locality,  and  similar  factors. 


IncfuJbation, 

The  period  of  incubation  of  hydrophobia  in  man  varies 
extremely  in  length.  The  duration  of  this  period  varies,  in  six 
per  cent,  of  all  cases,  between  three  and  eighteen  days  ;  in  60  jxt 
cent,  between  eighteen  and  sixty-four  days,  while  in  34  per  cent. 
this  stage  exceeds  sixty  days. ' 

While  this  period  is  seldom  less  than  fourteen  days,  it  is  fre- 
quently protracted  to  from  three  to  six  months,  and  in  extremely 
rare  cases  to  two  years  and  more.  It  is  extremely  improbable 
that  this  stage  is  ever  extended  to  five  and  one- half,  to  seven 
(Schuli),  or  to  from  ten  to  twelve  j^ears  (Chabert),  and  the  latter 
statement  especially  should  obviously  be  regarded  as  piu-elr 
mythical. 

In  the  young  the  period  of  incubation  is,  on  the  whole, 
shorter  than  in  the  old.  In  one  hundred  and  sixty-six  cases'  of 
hydrophobia  in  the  human  subject,  the  period  of  incubation 
lasted,  on  the  average,  in  individuals  between  the  ages  of  three 
and  twenty  years,  fortj^-four  days  ;  in  those  between  the  ages  of 
twenty  and  seventy-two  years,  seventy-five  days. 

During  the  stage  of  incubation  the  persons  bitten  feel  for  the 
most  ])art  quite  well,  giving  no  evidence  by  any  symptom  that 
the  germ  of  so  appalling  a  disease  lies  dormant  within  them. 
According  to  Fuchs  (loc.  cit.),  the  wounds,  being  generally  in- 
significant, heal  kindly  with  or  without  treatment.  Many  obsen- 
ers  have  affirmed  that  these  wounds  are  characterized  by  a 
striking  absence  of  inflammatory  reaction,  on  which  account 
tliey  are  often  kept  open  only  with  great  difficulty.  Even  after 
the  application  of  strong  caustics,  the  wounds  produced  by  the 
bites  of  rabid  animals  are  said  to  manifest  q.  strong  tendency  to 
skin  over  without  granulating.     The  subsequent  inflammatory 
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reaction  is  generally  slight,  while  the  pain  thereby  proauced  is 
likewise  for  the  most  part  moderate. 

Touching  the  scar  is  said  to  produce  peculiar  sensations — 
a  shuddering,  feeling  of  anxiety,  and  sighing. 

Symptomatology. 

1.  Premonitory  Stage^  Prodromlc  Stage^  Melancholic  Stage, 

After  the  expiration  of  the  period  of  incubation  in  hydropho- 
bia, a  variety  of  precursory  symptoms  supervene,  wliich,  how- 
ever, are  often  only  in  a  slight  degree  characteristic,  inasmuch  as 
they  may  in  like  manner  accompany  other  diseases. 

The  wound  at  the  outset  of  the  disease  is  generally  cica- 
trized ;  the  scar  usually  presents  a  normal  appearance,  and  only 
in  exceptional  cases  appears  inflamed  and  swollen,  and  of  a 
reddish  or  bluish  hue.  Tearing  pains  often  proceed  from  the 
wounded  parts,  and  they  are  frequently  attributed  by  the  patients 
to  the  effects  of  a  cold,  and  to  rheumatism  thereby  induced. 
Peculiar  sensations  are  frequently  experienced  at  the  seat  of  the 
bite  or  in  the  adjacent  parts  ; — either  a  sensation  of  i)rickling, 
or  a  boring,  pricking,  or  burning  feeling,  always  proceeding  from 
the  wound. 

It  is  often  asserted  that  there  are  accidental  causes  wliich 
hasten  the  outbreak  of  the  disease,  such  as  an  outburst  of 
passion,  taking  cold,  or  excesses  of  various  kinds.  Mean- 
while, the  majority  of  patients  have  no  adequate  conception  of 
the  real  origin  of  their  malady  ;  not  even  when  their  attention  is 
directed,  by  questions  put  to  them,  to  the  possibility  of  an  infec- 
tion with  hydi-ophobia  ;  they  then  affirm  in  decided  terms  that 
the  scar  is  of  no  significance  whatever,  and  that  it  causes  them 
no  pain. 

In  other  cases  the  patients  evince  various  symptoms  of  con- 
stitutional disturbance,  complaining  of  a  want  of  appetite  and 
of  headache  ;  very  soon  they  relapse  into  a  state  of  depression 
and  gloomy  agitation ;  they  are  ill-natured,  apprehensive,  excita- 
ble, and  are  seized  with  a  mental  disquietude,  by  which  th(^y 
are  driven  incessantly  about  without  any  definite  aim.  This  agi- 
tation often  increases  to  an  indescribable  feeling  of   anxii^ty. 
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especially  when  they  know  that  they  have  been  bitten.  In  fcl 
latter  case,  they  endeavor  to  contend  against  this  idea,  and  tzr 
to  convince  themselves  and  others  that  the  bite  cannot  be  tli 
canse  of  their  trouble ;  and  in  many  instances  they  do  ao 
hesitate  to  deny  with  great  obstinacy  that  they  have  ever  been 
bitten. 

Almost  all  patients,  however,  appreciate  even  in  this  stage 
the  formidable  character  of  the  disease,  and  speak  frequently, 
with  a  remarkably  quick  and  shai-p  articulation,  of  the  impend- 
ing unfavorable  result.  They  suffer  now  from  insomnia,  or 
else  their  sleep  is  extremely  restless,  and  disturbed  by  fearful 
dreams. 

A  not  uncommon,  and  pretty  significant  symptom  is  the  aver- 
slon  tojluids^  and  the  great  sensitiveness  to  every  breath  of  air 
and  reflection  of  light.  In  this  stage,  moreover,  there  is  notice- 
able at  times  a  trouble  in  the  throat,  a  difficulty  in  speaking, 
spasmodic  contractions  upon  the  attempt  to  drink,  slight  diffi- 
culty in  swallowing,  and,  together  with  the  dread  of  fluids,  an 
intense  thirst.  As  indicative  of  the  obstructed  respiration,  there 
may  be  heard  a  frequent  sighing  and  sobbing  ;  if  the  patient  is 
lying  in  bed,  there  is  often  noticeable  an  unnatural  conti-action 
and  tossing  about  of  the  limbs.  Headache  is  complained  of, 
sensations  of  convulsive  action  in  different  parts,  distress  at  the 
epigastrium,  heaviness  of  the  limbs,  and  general  j^rostration. 
The  interior  of  the  throat  will  often  be  found  upon  examination 
to  be  reddened. 

If  the  mental  anxiety  is  great,  the  pupils  are,  in  some  cases, 
dilated,  while  the  face  and  conjunctivsB  are  injected.  The  pulse 
is  usually  slightly  accelerated  and  hard,  being  more  frequently 
small  than  full. 

The  appearances  on  the  part  of  the  digestive  apparatus  are 
extremely  variable,  and  rather  of  an  accidental  character,  to 
addition  to  the  want  of  appetite  and  excessive  thirst,  there  are 
sometimes  observed  vomiting  and  frequently  constipation. 
There  is  no  loss  of  consciousness  ;  nor  are  the  intellectual  facul- 
ties in  any  way  impaired. 

It  should  be  remarked  that  these  appearances  are  more  or 
less  inconstant,  and  when  the  precursory  sjnnptoms  are  absent,— 
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when  the  disease  breaks  out  of  a  sudden  in  all  its  severity — tJten 
the  biabiUly  to  drink  is  the  first  symptom. 

To  recapitulate  the  initiatory  symptoms  above  described,  it  is 
noticeable  that  the  local  neuralgia  generally  has  the  peculiarity 
of  shooting  out  from  the  bitten  part  towards  the  trunk,  less  fre- 
quently extending  outward  from  the  sensorium,  or  appearing  in 
some  locality  other  than  the  part  injured.     There  are  to  be 
found,  moreover,  as  precursory  signs,  in  the  majority  of  cases, 
uneasiness,  anxiety,  a  changed  disposition,  gloomy  forebodings, 
and  a  sensation  of  creeping  and  pain  in  the  scar.     As  less 
characteristic  symptoms,  may  be  mentioned  a  feeling  of  prostra- 
tion, insomnia,  want  of  appetite,  headache,  and  rarely  a  slight 
fever. 

The  duration  of  the  prodromic  stage  is  generally  not  more 
than  twenty-four  hours ;  very  rarely,  it  is  extended  to  two  or 
three  days,  or  even  longer. 

IL  Stage  of  Excitement — Hydropliobic  Stage. 

It  occasionally  happens  in  the  human  subject,  and  often  in 
the  case  of  dogs,  that  the  disease  begins  without  being  ushered 
in  by  any  precursory  signs.  The  patients  are  then  suddenly 
Seized  with  convulsions  of  a  paroxysmal  character,  which  are 
brought  on  by  the  attempt  to  drink  water,  by  a  sudden  fright, 
Or  by  any  agitation. 

The  above  described  symptoms  of  oppression  in  the  throat 
tod  difficulty  in  swallowing  will,  as  a  rule,  be  found  to  have  pre- 
ceded the  severer  phenomena ;  at  other  times  the  patients  first 
complain  of  an  oppression  in  breathing,  before  a  pretty  severe 
Suffocative  attack  occurs,  induced  by  spasmodic  contractions  of 
the  respiratory  muscles,  combined  usually  with  alarming  spas- 
modic constrictions  of  the  pharynx,  and  at  this  time  surgical 
assistance  is  often  for  the  first  time  summoned.  Both  forms  of 
convulsions  are  pathognomonic,  and  there  results  therefrom  the 
dread  of  water ^  the  patient  experiencing  thirst  and  desiring  to 
drink,  but  being  prevented  from  doing  so  by  the  si)asmodic  con- 
striction of  the  throat. 

Prom  this  time  on,  all  further  attempts  to  drink  are  avoided, 
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the  patient  preferring  to  endure  the  most  intense  thirst.  The 
mere  sight  of  a  drinking  vessel  containing  water  is  intolerable ; 
the  patient  will  turn  away  his  face,  shriek  out  loud,  beckon  anx- 
iously with  the  hands  to  have  the  water  removed,  for  voice  and 
breath  fail  him.  The  mere  thought  of  fluids,  of  drinking,  or  of 
swallowing,  or  the  offer  of  anything  to  drink,  is  sufficient  to 
bring  on  the  convulsions,  and  the  same  effect  is  produced  by 
other  sources  of  irritation,  such  as  a  simple  breath  of  air,  the 
attempt  to  touch  him,  every  hurried  approach  towards  him,  the 
sight  of  shining  objects. 

During  these  attacks  the  expression  of  the  face  indicates 
great  anxiety  and  alarm  ;  the  muscles  of  the  neck  and  breast, 
and  frequently  the  entire  muscular  system,  contract  spasmodi- 
cally; a  convulsive  trembling  of  the  limbs  is  noticed,  and  in 
rare  cases  opisthotonos  ensues. 

Meanwhile  the  patient  suffers  from  great  distress  in  the  pre- 
cordial region,  and  dyspnoea ;  he  has  a  disturbed  look,  is 
greatly  excited,  and  is  disposed  to  be  extremely  talkative, 
but  is  not  delirious.  As  the  malady  progresses,  these  convul- 
sive attacks  are  repeated,  and  are  conjoined  with  an  exalted 
state  of  the  sense  of  smell,  taste,  and  touch,  and  with  a  feeling 
of  anxiety  and  a  fear  of  being  alone. 

This  excessive  hyper cesthesia  is  manifestly  the  cause  of  the 
aerophobia,  in  consequence  of  which  even  a  current  of  air,  a 
bright  light,  the  sight  of  vmy  shining  object,  the  slightest  touch, 
and  even  conversation  in  the  vicinity  of  the  patient  may  throw 
him  into  a  most  violent  agitation,  and  bring  on  severe  convul- 
sions. 

In  consequence  of  the  dyspnoea^  a  sighing  and  groaning  res- 
piration is  often  to  be  heard,  or  there  are  emitted  before  and 
after,  as  well  as  during,  the  paroxysms,  shrill,  inarticulate 
sounds.  The  latter  are  either  the  expression  of  utmost  despair, 
or  they  may  be  occasioned  by  violent  expirations ;  they  fre- 
quently give  rise  to  the  idea  that  the  patient  utters  a  sound 
like  a  bark,  after  the  manner  of  dogs. 

Tlie  local  sensations  of  pain,  experienced  in  the  wound  dur- 
ing the  prodromic  stage,  still  continue,  often  even  in  an  increased 
degrui*,  but  are  now  scarcely  heeded.     As  the  disease  progresses, 
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the  convulsive  attacks  iocreast^  constantly  in  severity,  while  the 
intervals,  which  afford  rest  at  least  for  a  brief  space  of  timej 
become  shorter  and  slir>rter. 

The  feeling  of  siiiruciition,  and  the  hallucinations  which  often 
snper\'ene,  produce  in  the  patient  the  most  intense  anxiety  ;  and 
at  times  we  may  see  this  excital)ility  and  restlessness  aggravated 
to  such  a  pitch  that  the  paroxysms  appear  like  maniacal  attacks 
a€com]iani<'d  by  delirium.  These  attacks  come  on  usnally  at 
the  height  of  the  disease,  and  the  fury  of  the  patient  is  tlien 
for  the  most  part  vented  upon  those  about  hira.  The  surgeons 
and  attendants  are  charged  with  havini*'  been  the  cause  of  his 
misfortune,  and,  when  they  approacli  him,  are  stnick  and 
insulted.  Such  attacks  do  not  usual  1}^  last  long,  and  subse- 
quently the  patient  w^ill  often  evince  great  regret  at  liis  beha- 
vior, malving  earnest  apology,  and  warning  from  time  to  time 
thost*  about  liim  not  to  allow  him  to  late  them.  At  tiuu^s,  dnr 
ing  the  phrensical  fits,  sna|>ping  motions  are  made  with  the  jaw, 
of  an  involuntary  and  spasmodic  character,  and  bearing  some 
resemblance  to  tim  motions  of  liiting. 

Tlie  general  muscular  con tra(*t ions  appear  with  variable 
degrees  of  intensity,  from  the  slightest  convulsions  to  those  of 
the  most  severe  and  clonic  form,  while  frequently  tetanic  con- 
vulsions are  observc^d. 

Although,  during  these  convulsions,  mental  illusions  and 
halhicinations  often  occur,  in  the  intrrvals,  consciousness  and 
the  mental  faculties  are  for  tlie  most  part  nUained.  In  addition 
to  the  symptoms  above  mentioned,  it  may  l>e  noticed  that,  dur- 
ing these  tranquil  intervals,  tin-  jxittent  responds  correctly  to 
questions  put  to  him,  recognizing  those  around  him,  and,  with 
a  prest^iitiment  of  impending  death,  begs  thera  to  pray  for  him, 
and  not  to  leave  him  ah>ne. 

The  saliva,  which  is  now  secreted  in  increased  quantity,  can 
lo  longer  be  ijwallowed,  and  salivation  is  therefore  induced, 
he  saliva  being  ejected  \}y  the  patient  in  all  directions. 

It  often  liappens  that  all  the  symptoms  b»^come  quickly 
^gravated,  and  death  takes  place  of  a  sudden,  preceded  hy  a 
triking  amelioration  in  the  ctuidition  of  tlie  patient,  and  at 
imes  even  after  the  ability  to  drink  has  been  restored.     The 
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fatal  result  may,  on  the  other  hand,  occur  in  the  midst  of  a  par- 
oxysm, through  apoplexy  or  asphyxia. 

Those  cases  are  very  exceptional,  in  which  there  can  cnly  be 
detected  the  symptoms  of  a  simple  affection  of  the  throat,  con- 
joined with  a  state  of  extreme  excitement. 

Analysis  of  the  Different  Symptoms. 

It  is  evident  that  the  most  important  of  all  the  morbid  symp 
toms  evinced  by  man  in  cases  of  hydrophobia  are,  jBLrst,  the 
peculiar  spasms  of  the  muscles  of  deglutition  and  respiration^ 
which  make  their  appearance  especially  when  water  is  offered 
— hydrophobia — or  are  induced  by  a  draught  of  air,  or  by  the 
opening  or  closing  of  a  door — aerophobia. 

The  duration  of  the  hydrophobic  paroxysms  is  variable ;  the 
spasms  are  generally  short,  and  rarely  continue  longer  than 
from  one-half  to  three-quarters  of  an  hour.  Tliey  come  on  for 
the  most  part  suddenly.  There  are  observed  during  the  attack, 
in  addition  to  the  symptoms  already  alluded  to,  muscular 
twitchings,  a  flow  of  saliva  from  the  mouth,  and  a  restless  toss- 
ing about.  The  quiet  intervals  are  likewise  of  variable  length, 
at  some  times  being  very  brief,  and  hardly  observable,  at  others, 
prolonged  to  several  hours. 

The  intensity  of  the  paroxysms  is  materially  influenced  by 
the  sex,  age  and  individuality  of  the  patient,  and  by  the  mode 
of  treatment. 

In  the  case  of  females,  and  also  of  children,  the  attacks  run 
a  milder  course.  The  patients  can  be  quieted  in  a  remarkably 
short  space  of  time,  especially  in  the  beginning,  if  a  calm, 
friendly  tone  be  used,  while  the  exaltation  is  increased  more  and 
more  if  the  conduct  of  those  about  them  be  agitated,  or  if  force 
be  resorted  to. 

In  rare  instances,  the  paroxysms  are  completely  absent,  as 
in  the  sullen  form  of  rabies  in  dogs.  In  their  place  is  then 
observed  dyspnoea,  and  deep  sighing  upon  the  attempt  to  swal- 
low ;  or,  at  other  times,  the  patient  complains  merely  of  great 
anxiety  and  obstructed  respiration,  and  it  is  only  shortly  before 
death  that  a  few  paroxysms  set  in. 
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Tlie  accidental  causes  of  the  paroxysms  are :  the  attempt 
to  drink,  the  sight  of  fluids,  the  hearing  of  noises — such,  for 
instance,  as  are  produced  by  poui-ing  out  fluids — or  the  mere 
idea  of  these  things.  There  is  experienced  in  consequence  a  feel- 
ing of  extreme  anxiety ;  and  the  paroxysms  wliich  rapidly 
ensue,  combined  with  a  feeling  of  suffocation,  almost  produce 
strangulation. 

In  exceptional  cases,  the  patient  is  able  to  swallow  fluids 
during  the  entire  course  of  the  disease,  altliough  the  act  is 
accomiDanied  by  pain.  It  often  happens  that  he  succeeds  in 
drinking,  after  those  who  were  around  him  have  retired,  or  when 
the  attempt  to  drink  is  made  with  closed  eyes,  and  with  the  aid 
of  a  straw.  Warm  drinks,  such  as  milk,  soups,  and  also  wine, 
are  often  more  easily  taken  than  water.  In  the  greater  number 
of  cases,  however,  there  exists  an  absolute  impossibility  to  swal- 
low anything ;  and  whenever  the  attempt  is  made,  the  attacks 
of  suffocation,  and  the  spasms  of  the  respiratory  muscles,  as 
well  as  of  the  muscles  of  tlie  face,  the  neck,  and  the  rest  of  the 
body,  return,  together  with  great  mental  disturbance. 

In  like  manner  there  is  an  inability  to  take  solid  food,  or  else 
this  is  consumed  with  the  gi-eatest  difficulty.  Attempts  to  eat 
generally  give  rise  to  convulsions.  There  are  exceptional  cases, 
howt»ver,  in  which  food  can  be  swallowed  without  difficulty. 

The  spasms  appearing  during  the  paroxysms  partake  of  the 
chai-acter  of  reflex  spasms.  Their  proximate  causes  are  attempts 
to  swallow,  speaking,  coming  in  contact  with  another  person, 
the  sight  or  idea  of  fluids,  a  bright  light,  the  sight  of  shining 
objects  or  of  some  strange  person,  a  loud  noise,  and  strong 
odors. 

The  spasms  of  the  individual  musclc^s,  as  well  as  of  the  mus- 
cular system  in  general,  partake  usually  of  a  clonic  character. 
There  are  rarely  observed  tetanic  convulsions,  and  a  decided 
tetanus  or  trismus  has  never  becm  known  to  occur. 

In  the  intervals  between  the  attacks,  the  intellectual  faculties 
and  consciousness  remain,  as  a  rule,  unimpaired.  Those  about 
the  i)atient  are  recognized,  and  questions  put  to  him  are  cor- 
rectly answered.  On  the  other  hand,  the  tone  of  the  voice 
is  at  this  time  very  much  suppressed  ;  the  patient  is  extremely 
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apprehensive,  or  disturbed  and  talkative,  suffering  constantly 
from  insomnia,  except  when  narcotics  are  successful  in  produc- 
ing sleep  of  shorter  or  longer  duration. 

It  is  not  uncommon  to  meet  with  cases,  in  which  there  is  an 
impairment  of  the  intellectual  faculties,  together  with  delirium 
and  hallucinations  affecting  the  different  organs  of  sense.  Many 
patients  fancy  that  they  see  objects,  animals,  and  men  that 
are  not  present ;  others  believe  that  they  are  reduced  to  their 
present  wretched  condition  by  the  instrumentality  of  those  about 
them,  or  they  imagine  that  they  are  being  abused,  and  energeti- 
cally defend  themselves  against  attacks  and  insults,  which  in 
reality  are  but  the  products  of  their  own  fancy. 

In  this  way  it  may  happen  that  a  patient  wiU  fancy  that  he 
is  being  blown  at  by  seveml  persons,  some  of  whom  are  not 
present ;  another  will  complain  bitterly  that  a  fire  has  been 
lighted,  and  that  the  stove  is  smoking,  although  there  is  no  fire 
w^hatever  in  the  stove  ;  a  third  will  continually  direct  a  window 
to  be  closed,  which  is  not  open. 

The  patient's  range  of  ideas  is  often  extremely  limited,  and  if 
left  to  himself  he  will  occupy  himself  continuously  with  the 
same  things,  bringing  frequently  forward  the  same  ideas  within 
a  short  space  of  time,  and  always  in  the  same  manner.  His 
speech  is  labored,  short,  and  pathetic. 

The  maniacal  attacks,  which  are  often  observed,  are  in  many 
instances  attributable  in  part  to  the  treatment  of  the  patient 
(to  attempts  to  fasten  him  with  chains,  for  instance),  at  other 
times  they  are  merely  the  expression  and  result  of  horrible  anx- 
iety, and  great  distress  occasioned  by  the  feeling  of  suffocation. 
In  like  manner,  the  attempts  to  bite,  which  are  now  and  then 
made,  are  merely  actions  of  despair. 

The  expression  of  the  face  is  quite  variable ;  the  reddened 
countenance  often  exhibits  the  reflections  of  the  utmost  mental 
and  physical  misery,  of  most  horrible  agony.  The  eyes  are 
wild,  rolling,  staring,  and  livid ;  or  the  entire  complexion  is 
pallid  and  cyanotic,  and  the  expression  stupid.  The  globes  of 
the  eyes  are  generally  injected,  the  pupils  dilated,  and  the 
retina  in  tlu*  highest  degree  sensible  to  impressions  of  light. 

The  pvlse^  which  at  the  outset  is  usually  full,  moderately 
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strong,  and  rarely  accelerated,  becomes  gradually  weaker  and 
3[iiieker,  especially  after  the  paroxysms  (120-180  beats  to  the 
rainiite) ;  it  m  fr(,^qiieutly  irregular,  becoming  variable  in  its  rate, 
and  this  variation  takes  place,  moreovtn*,  with  great  rapidity. 
As  deatli  approaches,  the  pulse  becomes  constantly  more  rapid 
and  smaller,  until  at  length  it  is  thread-like,  and  finally  can  no 
long^^r  be  felt. 

The  temperature  of  the  body  is  usually  but  slightly  elevated, 
the  thermometer  indicating  100.4°  Falu'.  It  seldom  rises  to 
IDS'"  or  106'  Falir.,  and  is,  moreover,  quite  difficult  to  determine^ 
on  account  of  the  great  restlessness  of  the  patient,  and  can  rarely 
be  made  out  with  accuracy. 

The  skin  is  generally  moist,  and  even  covered  with  perspira- 
tion,  but  during  the  paroxysms  the  extremities  are  cool  and 
livid. 

RispiraUon  is,  as  a  rule,  normal  during  the  intervals,  but 
during  the  paroxysms  it  is  gasping,  irregular,  and  usually  quite 
rapid,  being  often  accomj^anied  by  decidtxl  dyspncea.  These 
convulsive  respimtions,  wliich  during  the  paroxysm  play  so 
important  a  part,  are  similar  to  tho.s*_^  produced  by  the  sudden 
application  of  a  cold- water  bath,  and  an*  regularly  accompanied 
by  spasms  in  the  muscles  of  the  throat.  T1h*sh  ftirms  of  convid- 
aions  may  either  4!ome  on  togetlicn\  or  those  affecting  the  respi- 
ratory apparatus  may  precede  those  of  tlie  throat 

A  viscid,  thick  discharge  fi-om  th<^  moutii  may  always  be 
observed  a  short  tinu*  before  death.  On  the  other  hand,  when 
the  disease  is  fully  dtn'<d*»i>ed,  a  i>rofuse  discharge  of  saliva  m 
^taaost  constant.  The  salivary,  as  wtdl  as  the  lachrymal  glands, 
^vitiet^an  increased  activity,  and  the  co]uous  secretion  of  saliva^ 
^t^ich,  in  consequenct*  of  tire  disturbance  in  the  rnechaiiisin  of 
^oe  throat,  camiot  be  swallowed,  is  incessantly  ejected,  the 
l^Lx^t^r  patients  expectorating  into  vessels  provided  for  the  pur- 
poa^^  or  upon  an  indicated  s])ot,  while  by  the  more  excited  ones 
^^^  is  discharged  upon  all  sides.  The  ejected  saliva  is  frothy, 
^lH^y^  and  ropy.  It  seldom  happens  that  froth  is  observed 
^^^imd  the  outside  of  the  mouth. 

The  thirst  is  always  very  much  inereased,  and  the  patient 
^^niplains  of  burning  pains  in  rli(^  throat.     Tlh^  a//ptt!le  remains 


frequently  iiiiaff*?t:t€d ;  bat,  awing  to  the  extreme  solicimi^ 
the  patient,  it  ia  commanly  suppr^sed     The  tongut?  u 
moi^t  and  clean;  frequentlj  it  is  slightly  coatecL  more  ni 
dry  and  thickly  coated.    Ijess  constant  symptoms  are:  c 
are  eructations,  naoaea,  Tomiting  of  a  foamy,  mncoas^  daik- 
eolored  substance   resembling  coffee-grounds.     Constlp"*  ■' 
generally  observed,  and  a  dejection  is  only  obtained  ai 
mata  or  laxatives  have  been  administered. 

The  quantity  of  urine  secreted^  in  consequence  of  the 
amount  of  fluids  taken  into  the  stomach,  is  very  scanty. 
urine  never  contains  albumen,  has  a  dark-colored,  cloudy  a] 
ance,  and  frequently  contains  a  pretty  large  amount  uf 
evidently  the  result  of  lesions  in  the  medulla  oblongata. 
We  see,  therefore,  that  the  second  stage  of  hydropi 
chiefly  characterized  by  the  spasmodic  character  and  vioVw* 
of  the  symptoms.     Especially  prominent  are  the  sever 
affecting   the    organs  of    respuation    and   deglutition,  liida  i 
by   different   irritative   causes,  especially   the   attempt  tu  >'ai! 
low,  ilip  sight  of  fluids,  and  tlie  hydrophobia  thereb} 
With  these  symj^toms  are  usually  associated  general  flomc  wn- 
vulsions,  and  less  frequently  tetanic  convulsions, — all  of  r^to 
origin,      Finully,  an  anxious  expression  is  depicted  upon  tie 
face,  and  there  is  distress  in  the  pr^Bcordial  region,  together  ^tk 
a  copious  discliarge  from  the  mouth;  the  sensorium,  how?T«r. 
conimonly  n/inains  unaffected  in  the  intervals,  wliile  the  pw^^* 
y^mi^  often  a]>proacli  in  intensity  to  maniacal  tits. 

Tlic  dnratit>n  of  this  stage  is  generally  from  one  and  »  M' 
to  three  days,  seldom  as  short  as  one  day,  or  as  long  as  W 
days. 

Ill,  Stage  of  Paralysis — Stadimn  Paralytieum. 

The  hist  stage  of  hydrophobia,  as  it  occurs  in  the  hi 
ject,    is   oft^ni   of  such   short  duration   as   to   suggest 
wlK^nirr  it  n\illy  forms  a  distinct  period  in  the  progress 
miiladw 

Thr  futal  terrniriatioii  may  ensue  very  shortly  after  tb' 
siun  of  the  severe  hyditjphobic  paroxysms^  in  which 
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death  agony  lasts  at  most  from  one-quarter  to  one-half  of  an 
hour  ;  less  frequently  death  may  take  place  suddenly,  and  dur- 
ing one  of  the  convulsions. 

It  usually  happens  that  death  is  preceded  by  a  stage  of 
general  paitilysis,  the  most  important  features  of  which  are  an 
abatement  of  all  tlie  more  distressing  symptoms,  a  fi*eer  resjjira- 
tion,  a  diminution  in  the  reflex  excitability,  less  impediment  to 
deglutition,  a  rapidly  increasing  debility  and  prostration. 

The  transition  from  the  preceding  stage  is  often  quite  grad- 
ual ;  the  convulsions  b<Tome  feebler  and  cease  entirely — possibly 
fi'om  lack  of  vital  energy — or  they  may  burst  forth  afresh  in 
full  strength,  to  terminate  in  a  comj^lete  collapse. 

In  this  period  of  complete  tranquillity,  during  which  twitch- 
ings  of  the  muscles  are  often  seen  throughout  the  entu*e  body, 
the  pupils  are  usually  contracted,  or  they  may  be  of  unequal 
size,  the  eye  is  fixed,  and  strabismus  frequently  appears.  Pria- 
pism, accompanied  by  frequent  seminal  emissions,  is  more  rarely 
observed. 

The  saliva  is  no  longer  ejected,  but  runs  from  the  open 
mouth.  The  voice  becomes  harsh  and  weak,  the  breathing 
accelerated  and  luttling,  the  pulse  very  small,  irregular  and  very 
rapid.     The  skin  is  covered  with  a  clammy  sweat. 

The  subjective  condition  of  the  patients  can  hardly  be  said 
to  be  improved,  notwithstanding  the  remission  of  the  severe 
symptoms  and  the  apparent  amelioration,  the  majority  being 
oppressed  with  forebodings  of  imj^ending  death.  Consciousness 
is  not  generally  impaired  until  a  short  time  before  death. 

Many  patients  are  again  enabled  to  drink  large  quantities  of 
water  without  difficulty,  and  this  was  considered  of  old  to  be  a 
certain  sign  of  death.  Death  itself  may  take  place  amid  convul- 
sions or  from  asphyxia.  It  may  also  approach  quietly,  seldom 
with  symptoms  of  coma  or  suffocation. 

Tliis  last  stage  of  hydrophobia  is  the  shortest,  and  lasts,  as  a 
rule,  only  from  two  to  eighteen  hours. 

Duration  and  Termination. 
Rabies  in  men  lasts,  in  the  greater  number  of  cases,  from 
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two  to  four  days  (in  82  per  cent.) ;  in  rare  instances,  from 
twelve  to  twenty-four  or  forty-eight  hours ;  while  in  still 
more  exceptional  cases  it  may  be  protracted  to  six  days  and 
over. 

Of  the  total  number  of  those  dying  from  hydrophobia,  9  per  cent  die  upon  the 
first  day,  36  per  cent,  upon  the  second  day,  and  14  per  cent  upon  the  third  day ;  in 
other  words,  then,  59  per  cent  die  upon  the  three  first  days.  The  shortest  Jmit  of 
the  disease  is  from  twelve  to  sixteen  hours.  Instances  in  which  death  occurred  two 
hours  after  the  outburst  of  the  disease  must  be  classed,  to  say  the  least,  among  the 
greatest  rarities. 

The  uniform  termination  of  hydrophobia  is  death.  As  will 
api^ear  later,  when  we  come  to  the  consideration  of  the  propo- 
sis,  the  cases  reported  to  have  terminated  favorably  will  readily 
admit  of  a  different  explanation,  the  alleged  cures  being  in  all 
probability  based  upon  diagnostic  errors.  Alleged  recoveries, 
therefore,  whether  occurring  spontaneously  or  brought  about  by 
means  of  artificial  assistance,  are,  in  the  present  state  of  our 
knowledge,  to  be  designated  as  veiy  questionable. 

In  concluding  our  description  of  the  clinical  characteristics  of 
hydrophobia  in  man,  it  should  be  distinctly  stated  that  the 
complicated  phenomena  of  the  malady  are  not  to  be  attributed 
exclusively  to  the  action  of  the  specific  virus.  However  certain 
it  may  be  that  the  mental  distui-bance  and  the  anxiety  of  the 
patients  at  the  appearance  of  certain  symptoms  exert  a  great 
influence  ux)on  the  severity  of  the  phenomena, — admitting  even 
the  existence  of  a  genuine  lyssophobia, — yet  it  will  not  do  to 
go  in  this  respect  too  far,  and  we  are  therefore  bound  to  char- 
acterize as  erroneous  the  idea  that  hydrophobic  children,  who 
are  unacquainted  with  the  effects  and  result  of  the  malady, 
may  go  through  the  disease  without  being  attacked  by  convul- 
sions or  mania.  It  must  be  confessed,  however,  that  in  the 
case  of  children,  and  also  of  men  who  have  no  suspicion  of 
the  nature  of  their  disease,  the  course  of  the  malady  is  generally, 
though  not  invariably,  milder.  The  influence  exerted  ujxju 
the  symptoms  by  prolonged  thirst  and  hunger,  can  hardly  be 
determined  with  accuracy.  Reasoning  from  analogy  ^vith  other 
experiences,  with  respect  to  the  phenomena  induced  in  man  and 
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raals  by  long-contmued  thirst,  it  may  be  safely  affirmed  that 
3  factor  plays  a  by  no  means  unimportant  role. 

PATHOLOGICAL   ANATOMY. 

The  morbid  changes  found  in  the  human  subject  in  the  case 
hydrophobia,  as  in  some  other  neuroses  (epilepsy,  tetauus^ 
►rea),  are  of  an  unsatisfactory  character. 
The  results  of  post-inortem  examinations  are,  upon  the  wliole, 
terally  negative,  the  alterations  being  even  less  pronounced 
,xi  in  tlie  case  of  animals  ; — a  phenomenon  wliich  presents  a 
3Dg  contrast  to  the  formidable  sj-mptoms  observable  during 
»•  Tlie  anatomical  picture  bears  the  strongest  resemblance  to 
fct  obtained  in  cases  of  death  from  asphyxia  or  tliirst. 
The  cadaver  of  those  who  have  died  of  hydropliobia  is  usu- 
Y  found  to  be  decidi.^dly  emaciated  ;  the  rigor  mortis  may  be 
Kiei-ate  or  well-marked ;  cyanosis  of  the  skin,  and  extensive 
5t-morteni  discolorations,  are  also  present,  and  mortificatiou 
iedily  ensues. 

It  often  happens  tliat  the  fatal  wound,  or  the  cicatrix  left  by 
is  hardly  to  be  detected.     The  nerves  in  the  immediate  vicin- 

of  tlie  cicatrix  are  generally  quite  unalterHd  in  ajijiearance, 
>ugli  in  some  cases  they  look  slightly  reddrnrd  ;  and  in  still 
*er  instances,  in  several  of  the  sumlh^r  nerve  fi  hi  men  ts  in  the 
ghborhood,  there  is  considerable  induration,'  which  may  ex- 
id  for  a  sliort  distance  beyond  the  st^at  of  the  wound. 
There  is  found  in  some  cas^s  an  emphysematous  sw^elling  of 
^  subcutaneous  cellular  tissue  of  the  lower  jKivt  of  tht_^  neck, 
»  result  probably  of  the  interstitial  emphysema  of  the  lungs 
>daced  by  excessive  dyspmra.  This  swt^lling  may  ext<^nd 
ng  tile  upper  portion  of  tlir  breast,  and  into  tlie  mediastinum. 
The  brain  and  its  membranes  are,  as  a  rule,  hyperaimic,  and 
Bn  modemtely  oedt-matous.     The  sinuses  and  the  peripht^ral 


*  Eichbom  (loc.  cit. ,  p  30)  disooveredT  in  a  case  that  came  under  his  observation  at 
Aa^sbnrg  Hospital,  several  small  braiicheH  in  the  yieinity  of  the  cieatrix  perc^fiti- 
trhickened  ft<)  1  or  1|  niillim.  in  diameter)*  These  filaments  dimiiiiiibed  abruptly  in 
Hcter  as  they  approached  the  main  nen*e,  and  at  a  ehort  distance  ofif  were  not  to  bo 
♦"iGgtiiahed  from  the  nerve  branches  mnniog^  parallel  to  them. 
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veins  are  generally  distended  with  dark-colored  blood,  only 
slightly  coagulated.  The  pia  mater  appears  injected,  while  tlie 
venous  plexuses  and  the  membranes  of  the  spinal  cord  are  like- 
wise filled  with  blood.  In  rare  cases  there  are  found  serous  efiu- 
sions  in  the  opaque  subamchnoid  tissue  and  the  lateral  ventri- 
cles, and  also  an  increased  adherence  of  the  membranes  of  the 
brain  to  the  convolutions.  The  brain  itself  appears  often  en- 
larged, its  convolutions  flattened ;  its  specific  gravity  is  in- 
creased, while  on  the  other  hand,  that  of  the  medulla  oblongata 
and  spinal  cord  is  diminished  (Bastian ').  The  consistence  of  the 
brain  substance  is  usually  normal,  and  is  seldom  diminished. 
The  gray  substance  is  often  strikingly  rich  in  blood,  the  siuall 
blood-vessels  and  capillaries  being  distended,  and  in  spots  vari- 
cose. 

The  membranes  of  the  spinal  cord  are  more  or  less  congested 
and  oedematous.  Tlie  spinal  cord  itself,  like  the  brain,  is  rich  in 
blood,  as  is  also  the  medulla  oblongata. 

In  the  nerves  of  the  brain,  as  a  rule,  no  abnormity  can  be 
detected.  In  certain  cases  there  is  found  an  injection  of  par- 
ticular nerves  or  ganglia,  for  instance  of  the  recurrent  nerves, 
or  of  one  pneumogastric,  or  of  some  one  of  the  cervical  ganglia 
of  the  sympathetic.  The  latter  are  then  said  to  be  of  a  less  firm 
consistence  and  enlarged. 

An  actual  inflammation  of  the  sheath  of  the  pneumogastric,  and  also  of  tlie  cervi- 
cal nerves  at  their  origin,  is  also  occasionally  found.  It  is  hardly  necessary  to  add, 
however,  that  individual  observations  of  this  sort  possess  no  especial  value  until 
they  have  been  confirmed  by  more  comi)lete  investigations. 

In  the  digestive  organs  the  following  changes  are  found :  The 
mucous  membrane  of  the  pharynx  and  epiglottis  is  usually  of  a 
deep  red  color,  and  injected,  though,  on  the  other  hand,  it  is 
often  quite  noraial.  The  soft  palate  is  frequently  reddened  and 
swollen.  Virchow'  found  in  one  case  hyperplasia  and  recent 
sw(3lling  of  the  tonsils  and  follicular  glands  of  the  tongue,  and 


^  The  Lancet,  II.,  No.  3,  ISOG. 

*  Die  krankhaftenGeschwiilste,  XL,  p.  611,  with  engraving  of  hydrophobia  angina, 
Fig.  188.     Berlin,  1864-18C5. 
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he  expresses  the  belief  that  this  may  possibly  correspond  in  part 
to  the  peculiar  vesicles  whose  occurrence  has  been  reported.  In 
the  case  alluded  to  there  were  found  flat,  roundish  swellings  at 
the  root  of  the  tongue,  in  the  middle  of  each  one  of  which  was 
Been  the  dilated  opening  of  a  pocket  (crypt,  follicle).  The  folli- 
cular enlargement,  according  to  Virchow,  is  a  phenomenon  '  quite 
commonly  observed  in  hydrophobia ;  it  involves  also  the  pha- 
ryngeal follicles  and  the  lymphatic  glands  in  the  neighborhood 
of  the  jaw.  Similar  swellings  were  found  by  Virchow  upon  the 
inner  side  of  the  epiglottis,  and  these,  corresponding  possibly  to 
the  more  chronic  course  of  the  malady,  were  pretty  firm,  and 
were  characterized  by  the  abundance  of  lymph  corpuscles  found 
in  the  gland  substance. 

The  vesicles  described  by  Marochetti'  (observed  first  in  1813,  in  the  Ukraine), 
and  which  are  scarcely  worthy  of  mention,  were  found,  as  was  pretended  by  this 
writer,  in  men  and  mammalia  which  had  been  bitten  by  rabid  animals.  They 
were  said  to  be  situated  beneath  the  tongue,  on  both  sides  of  the  frcenum  lingiUBy  and 
consisted  of  from  four  to  eight  bluish- white  papules  and  vesicles  of  the  size  of  a 
hemp-seed,  which  increased  in  size,  became  purulent,  and  contained  the  virulent 
poison.  Whether  these  phenomena  were  accidental  concomitants,  or  whether  their 
description  was  an  intentional  fraud,  is  hard  to  determine. 

In  the  mucous  membrane  of  the  stomach  and  intestine  there 
is  generally  found  a  decided  injection  of  the  blood-vessels,  while 
upon  the  former  are  frequently  seen  hemorrhagic  erosions.  The 
cavity  of  the  stomach  is  in  most  cases  empty,  or  it  may  contain 
a  dark,  opaque  substance,  frequently  resembling  coffee-grounds. 
The  intestinal  canal  is  usually  well  distended  by  gas  ;  in  excep- 
tional cases  the  mesenteric  glands  are  somewhat  swollen. 

The  spleen  and  liver  are,  as  a  rule,  in  a  normal  condition; 
their  consistence  is  variable,  as  is  also  the  quantity  of  blood  con- 
tained in  them.  Fatty  degeneration  of  the  latter  organ  is  often 
observed. 

The  heart  is  normal,   being   filled  with   thick  or  slightly 


^  At  the  autopsy  of  a  case  of  hydrophobia  in  the  human  subject  made  by  me  in 
Mnnich,  the  follicular  glands,  tonsils,  and  remaining  parts  of  the  throat  were  found  to 
be  perfectly  normal. 

^  ObserrationB  sor  rHydrophobie.    St.  Petersburg.  1821 ;  and  Theoretisch-praktische 
Abbandlung  Qber  die  Wasserschen.     Wien,  1843. 
Vol.  III.— 32 
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coagulated  blood.  The  blood  in  the  other  parts  of  the  body  is 
usually  thick,  tarry,  black,  and  but  slightly  coagulated.  The 
coloring  matter  shows  a  tendency  to  stain  the  tissues. 

The  lungs  are  charged  with  blood,  contain  air,  are  frequently 
cedematous  and  studded  with  points  of  atelectasis  and  hemor- 
rhagic infarctions,  while  numerous  sanguineous  suffusions  are 
observable  beneath  the  pleura.  In  the  bronchi  bloody  froth  is 
not  unfrequently  found.  The  trachea  and  larynx  are  hyperaemic 
and  reddened.  The  bronchial  glands  are  frequently  gorged  with 
blood,  and  enlarged.  Upon  the  pleura  is  often  seen  a  soap-like 
deposit,  as  in  the  case  of  cholera. 

The  kidneys  are  for  the  most  part  hyperaemic,  the  cortical 
substance  being  swollen,  slightly  opaque  and  cyanotic. 

Klebs  *  found,  in  a  recent  case,  at  the  post-mortem  examina- 
tion, an  intense  redness  of  the  ulnar  and  axillary  glands  of  the 
upper  extremities,  as  well  as  of  the  jugular  and  inguinal  glands, 
the  tonsils,  and  likewise  the  lingual  glands.  Peyer's  glands 
presented,  as  a  result  of  the  very  great  swelling  and  redness  of 
the  outer  follicles,  a  peculiar  wall-shaped  appearance.  Upon 
"microscopic  examination^  there  were  found  in  all  the  swollen 
portions  of  the  lymphatic  system,  and  particularly  in  the  sub- 
maxillary gland,  a  deposit  of  finely  granular,  strongly  refractive 
corpuscles  of  a  faint  brownish  color,  closely  packed  together  in 
clusters  ;  at  some  points  in  the  form  of  a  long  row,  and  at  others 
branching  out  so  as  to  form  large  star-shaped  figures,  following 
in  general  the  course  of  the  blood-vessels.  These  corpuscles, 
according  to  Klebs,  may  possibly  prove  to  be  the  vehicles  for  the 
transfer  of  the  specific  infecting  material,  but  this  is  an  hypoth- 
esis which  further  investigations  alone  can  render  valid. 

Diagnosis. 

The  diagnosis  of  hydrophobia  in  the  human  subject  is  not,  as 
a  general  thing,  difficult.  Whoever  has  once  viewed  the  striking 
clinical  phenomena  will  be  able,  by  the  aid  of  the  previous  his- 
tory of  the  patient,  readily  to  make  a  diagnosis. 

'  Sitzungsbcricht  des  Verpines  d^utscher  Aerzte  in  Prag.     Aerttliohes  Corre8p.-BUtt 
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With  respect  to  the  diagnosis,  the  most  important  symptoms 
to  be  mentioned  are  :  the  decided  pJtenomena  attributable  to  the 
lesions  of  the  central  nervous  system  (medulla  oblongata),  the 
seMre  spasms  of  the  muscles  of  respiration  and  deglutition^  the 
increased  reflex  excitability^  and  the  spasmodic  character  of 
the  morbid  symptoms. 

If  the  previous  history  of  the  patient  is  altogether  wanting, 
or  is  imperfect,  the  affair  may,  in  the  initiatory  stage,  be  con- 
founded with  other  affections.  Either  hydrophobia  may  be  mis- 
taken for  some  other  nervous  affection,  whose  general  course  is 
analogous  to  it,  or  the  latter  may,  under  certain  circumstances, 
be  regarded  as,  and  treated  for,  hydrophobia. 

The  latter  case  may  now  and  then  occur  after  the  infliction  of 
simple  wounds  by  dogs.  Several  cases  have  already  been  related 
in  which  patients,  in  their  fear  and  anxiety,  evinced  symptoms 
really  similar  to  those  of  hydrophobia,  without  having  been  at 
all  infected  by  specific  virus,  and  fell  into  a  peculiar,  mentally 
diseased  state  termed  lyssophobia  {hydrophobia  imaginaria). 
With  appropriate  treatment  these  cases  invariably  terminate 
favorably,  and  are  then  apt  to  be  regarded  as  instances  of 
recovery  from  hydrophobia. 

From  a  large  number  of  cases  upon  record,  there  may  be  cited  here  an  iiLstance 
observed  by  Stadthagen.  A  boy  was  followed  about  by  the  street  rabble,  who 
charged  him  with  having  hydrophobia,  and  he  was  so  thoroughly  frightened  that 
in  a  few  days  he  began  to  manifest  symptoms  similar  to  those  of  hydrophobia. 
Having  been  sent  home  to  his  parents  in  the  country,  he  speedily  became  well.  He 
retamed  to  the  city,  however,  when  the  same  wanton  charge  against  bim  was  re- 
Dewed,  and  the  result  was  that  he  relapsed  into  his  fonner  apparently  hydrophobic 
state. 

There  is  frequently  observed,  moreover,  in  certain  forms  of 
hysteria  and  epilepsy,  a  peculiar  affection  of  the  organs  of 
deglutition,  in  which  symptoms  are  manifested  strikingly  analo- 
gous to  those  observed  in  genuine  rabies  (Marsars  de  Gazelles,  L. 
Meyer). 

The  resemblance  between  rabies  in  men,  and  several  varieties 
of  tetanus,  was  claimed  to  lend  support,  apart  from  the  diag- 
nostic significance  of  their  phenomena,  to  the  theory  that  rabies 
is  but  a  form  of  tetanus.     The  fallacy  of  this  theory  has  already 
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been  exposed  by  Virchow  (loc.  cit.,  p.  379),  who  portrayed  accu- 
rately the  distinctive  points  between  lyssa  and  tetanus.  In  our 
account  of  the  etiology  of  hydrophobia  in  the  human  subject, 
the  observations  of  Rose  were  cited,  which  serve  to  confirm  the 
deductions  of  Virchow.  It  is  indeed  admitted  by  Rose,  that 
there  exists  a  hydrophobic  tetanus,  in  which  the  wound  is  always 
situated  in  the  immediate  vicinity  of  the  cerebral  nerves,  and  in 
the  course  of  which  spasms  occur  in  the  muscles  of  the  jaw  and 
throat,  thus  affording  a  certain  resemblance  to  genuine  lyssa. 
The  chief  difference  between  tetanus  traumaticus  and  lyssa  con- 
sists in  this,  that  the  foi-mer  breaks  out  in  from  three  to  ten 
days  after  the  reception  of  the  injury,  whereas  lyssa  is  de- 
veloped in  the  greater  number  of  cases  in  from  four  to  seven 
weeks  after  the  bite. 

A  symptomatic  hydrophobia  may  be  developed  as  a  form  of 
the  dysphagia  which  accompanies  different  affections  of  the 
throat  and  brain,  and  is  easily  distinguished  from  genuine  hydro- 
phobia. 

Finally,  there  occur  cases  of  so-called  spontaneous  hydro- 
phobia, which  obviously  should  be  included  under  the  head  of 
psychical  affections,  the  term  having  its  origin  in  diagnostic 
errors.  To  this  class  are  to  be  referred  the  violent  forms  of 
hydrophobia,  which,  according  to  Dubois,*  are  nothing  more 
than  species  of  monomania  resembling  hydrophobia  (monomanie 
hydrophobiaque),  or  peculiar  forms  of  hypochondriacal  delirium. 
Tliis  affection  occurs  in  the  case  of  individuals  having  a  predis- 
position to  imaginary  diseases,  is  generally  induced  by  fear  of 
hydrophobia,  and  is  therefore  a  lyssophobia.  At  the  outset^  it 
bears  a  strong  resemblance  to  acute  delirium,  and,  if  congestion 
of  the  brain  supervenes,  may  prove  fatal. 

In  all  these  cases  in  which  hydrophobia '  occurs  as  a  symp- 
tom of  other  diseases,  an  essential  point  of  distinction  between 
them  and  genuine  lyssa  is  based  upon  the  circumstance  that  in 
the  former,  although  there  indeed  exists  an  impediment  to  the 

'  De  rhypochondrie  et  de  rhyst^rie.    Paris,  1833,  p.  232. 

^  Apart  from  the  confasion  created  in  our  ideas  respecting  the  qjmptomatology  of 
hydrophobia  in  the  dog,  the  existence  of  the  opinions  above  described  famishes  an 
additional  reason  for  abandoning  completely  the  term  **  hydrophobia.** 
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act  of  swallowing,  there  is,  nevertheless,  in  the  greater  number  of 
cases  an  absence  of  all  reflex  excitability ;  furthermore,  in  actual 
lyssa  the  paroxysms  come  on  spontaneously,  whether  the  patient 
be  awake  or  asleep,  and  are  induced  by  spasms  of  the  muscles 
involved  in  respiration,  as  well  as  those  of  deglutition. 

On  the  other  hand,  if  we  are  ignorant  of  the  previous  history 
of  the  patient,  genuine  cases  of  hydrophobia  in  man  may  be 
easily  mistaken  for  acute  mania,  inasmuch  as  in  the  insane  there 
is  frequently  developed  a  dread  of  water,  and  even  salivation, 
characterized  by  a  reckless  ejection  of  the  saliva. 

Westphal  observed  a  well  authenticated  case  of  rabies  which  bore  the  strongest 
resemblance  to  acute  delirium.  In  like  manner  two  cases  are  described  by  Maschka, 
in  which  during  life  symptoms  were  manifested  similar  to  those  of  hydrophobia. 
The  autopsy  revealed  the  existence  of  softening  of  the  spinal  cord,  and  also  an 
effusion  of  blood  between  the  membranes  of  the  brain,  with  acute  hydrocephalus. 
In  cases  of  rabies,  therefore,  occurring  in  man,  as  weU  as  in  dogs,  errors  of  diag- 
nosis may  be  corrected  by  a  post-mortem  examination. 

Prognosis. 

The  prognosis  of  hydrophobia  in  the  human  subject  is  abso- 
lutely unfavorable. 

The  malady  always  terminates  fatally ,  The  cases  of  alleged 
recovery,  which  are  constantly  recurring  in  the  literature  of  the 
disease,  when  subjected  to  an  accurate  critical  analysis,  are 
invariably  found  to  admit  of  some  other  explanation.  Either 
proof  is  wanting  that  the  animals  in  question,  by  whom  the  bite 
was  inflicted,  were  really  rabid,  or  else  the  pretended  instances 
of  recovery  from  the  disease  were  in  reality  cases  of  mental 
disorder  simulating  rabies.  Although  I  by  no  means  wish  to 
deny  the  possibility  of  recovery  from  hydrophobia,  I  cannot 
but  regard  it  as  a  significant  fact  that  not  a  single  case  of 
recovery  has  been  reported  by  any  of  the  recent  able  observers. 
Although,  then,  the  prognosis  of  rabies  in  man  is  involved  in 
so  little  doubt,  and  is  indeed  of  a  nature  to  inspire  no  hope, 
something  more  favorable  may,  nevertheless,  be  said,  upon  the 
other  hand,  respecting  the  danger  to  be  apprf»h(»nded  from  a 
wound  inflicted  by  the  bite  of  a  rabid  animal. 
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I  liave  already  taken  occasion  to  point  out  the  rabid  animals  . 
which  are  to  be  considered  the  most  dangerous,  and  also  the 
parts  of  the  human  body  which  form  the  seat  of  the  most  dan- 
gerous wounds. 

According  to  the  statistics  collated  by  Bouley,  wounds  of 
the  face  are  the  most  serious,  for  90  per  cent,  of  these  are  fol- 
lowed by  hydrophobia  terminating  fatally ;  in  wounds  inflicted 
upon  the  hands  the  mortality  amounts  to  63  per  cent.,  and  a 
similar  rate  is  observed  where  there  are  several  wounds  inflicted 
upon  the  body ;  in  wounds  upon  the  lower  extremities  only  28 
per  cent,  are  fatal ;  and  finally  upon  the  upper  extremities  20 
per  cent. 

How  great  importance  as  regards  the  prognosis  is  to  be 
attached  to  2i  prompt  cauterization  and  prophylactic  treatment 
of  the  wound  may  be  appreciated  from  the  following  facts : 

Of  195  persons  who  died  from  hydrophobia  in  France 
between  the  years  1850  and  1862,  the  cautery  was  not  employed 
in  111 ;  45  were  cauterized  late,  and  39  insuflicientlj^  (Tardieu). 
Of  200  human  beings  bitten  by  rabid  animals,  134  were  cauter- 
ized ;  of  these  92  (69  per  cent.)  remained  healthy,  while  42  (31 
per  cent.)  died  of  lyssa.  On  the  other  hand,  in  the  66  wounds 
that  were  not  cauterized  the  rate  of  mortality  amounted  to  84 
per  cent.  (Bouley).  While  therefore  in  those  cases  in  which 
cauterization  is  resorted  to^  scarcely  33  per  cent,  of  the  human 
beiiigs  bitten  by  rabid  animals  fall  victims  to  the  disease,  in 
cases  where  this  operation  is  not  practised^  exactly  83  per  cent, 
of  those  bitten  encounter  certain  death. 

Of  143  persons  bitten  by  rabid  dogs  in  France  from  1858  to  1862,  63  (44  per 
cent.)  escaped  without  infection,  and  among  these  were  35  who  had  been  cauterized 
within  the  first  hour  subsequent  to  the  infliction  of  the  bite.  In  the  department  of 
Hautes-Alpes  16  persons  and  one  ass  were  bitten  in  the  year  1862  by  the  same 
rabid  dog.  The  human  beings  were  cauterized  and  remained  unaffected.  The  asi 
was  subjected  to  no  treatment  and  became  rabid. 

Prophylaxis. 

In  view  of  the  unfavorable  prognosis  in  hydrophobia,  and  the 
complete  inefficacy  of  all   therapeutic  agents  when  the  disease 
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once  established,  it  naturally  follows  that  in  all  rational 
Torts  to  control  the  malady  prophylactic  measures  must  always 
>rm  our  chief  weapons  of  offense. 

Of  **hief  importance  in  this  connection  are  the  general  pro- 
hhylaetic  measures  to  be  enforced  by  the  State  against  hyrii^o- 
lobia  in  animals,  and  we  will  therefore  endeavor  to  indicate 
rhat  sanitary  regulations  are  best  adapted  to  coniine  the  spread 
tliis  malady  within  the  narrowest  possible  limits. 
The  first  important  point  to  be  insisted  upon  is  (he  reduction 
the  number  of  dogs.     The  comparative  danger  to  be  apprt*- 
?nded  from  hydrophobia  diminishes  as  the  total  number  of 
logs  becomes  reduc^^d,  and  the  most  eflfeetive  nietliod  of  reduc- 
the  number  of  dogs  consists  in  laying  the  highest  possible 
upon  them-     This  tax  should  be  the  same  for  all  dogs,  with- 
it  regard  to  sex,  and  any  remission  of  the  same  should  be 
trictly  limited  to  such  dogs  as  are  absolutely  necessary  for  the 
performance  of  certain  kinds  of  work. 

The  aggregate  Dumber  of  dogs  is  very  large.     In  Contral  Europe  there  is  found 

on  the  average  one  dog  for  every  sixteen  human  iK^ings.     The  totiil  tiumbcr  of  dogs 

I      in  al!  Eumpe  amounts  to  ubout  twelve  nnlliuus.    Delafond  estimiited  the  uumlirr  of 

'      dog?;  in  France  m  1840  at  lietween  three  and  four  minions.     In  Bavaria,  accordhtg 

to  recent  computations  there  are  found  JiOO.OOO  doga  to  4 1^-  millionf^  of  hunum 

;     beings.     The  disproportion  between  tlie  acxeii  ih  shown   l>y  the  fact  that  ivliih'  the 

male  constitute  85  t»er  cent,  of  the  total  number  of  dogs,  there  are  found  on  the 

aTcrage  hut  15  per  cent,  females*.     It  may  Ik;  stated,  furthermore,  in  favor  of  tlie 

taxation  of  dogs,  of  wliicli  about  80  per  cent  are  kept  lis  a  matter  of  hixiiry,  that 

these  animals,  from  the  fact  that  they  form  the  vehicles  for  the  communication 

of  varioua  parasites,  and  also  serve  as  nests  for  the  i>ropagation  of  theae  parasites, 

exercise  a  deleterious  influence  upon  the  breeding  of  cattle. 

The  State  should  also  provide  for  a  general  registration  t)f  all 

dogs.     Every  dog  should  be  provided  with  some  distinguishing 

mark ;  the  unrestmined  roaming  about  of  dogs  should  be  pre- 

^'ented ;   all  stray   dogs  shoukl  be   pursued  by  tlie   police  and 

lestroyed. ' 

When  cases  of  hydrophobia  occur,  directions  should  b© 
'ssued  to  cause  all  dogs  to  be  muzzled  for  a  considerable  length 

I  '  Principien  einer  rationellen  Hundeordnnng.     Amtl,  Bericht  ubei  den  II.  interna- 

jcmalen  Congress  der  Thierimtte  lu  Wien,  18U5. 
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of  time ;  they  should  either  be  led  by  means  of  a  cord,  or  else 
kept  penned  up.  The  failui-e  to  notify  the  authorities  of  the 
existence  of  a  case  of  hydrophobia  should  be  made  a  punishable 
offense.  The  regulations  just  mentioned  ought  always  to  be 
made  applicable  to  as  large  a  district  as  possible. 

Rabid  dogs  should  be  destroyed,  and  likewise  dogs  which 
have  been  bitten  by  them,  although  no  human  being  may  have 
been  bitten.  If  human  beings  have  been  bitten  by  rabid  or  sns- 
pected  dogs,  these  should  be  destroyed,  as  soon  as  the  existence 
of  rabies  in  them  has  been  determined. 

Dogs  suspected  of  being  rabid,  and  also  the  dogs  bitten  by 
them,  should  be  carefully  confined  at  the  owner's  expense,  and, 
in  consideration  of  the  long  period  of  incubation,  they  should  be 
kept  secured  for  at  least  six  months.  The  ordinary  term  of  con- 
finement from  six  weeks  to  three  months  is  manifestly  too  short. 

The  obligatory  muzzling  of  dogs  at  times  when  hydrophobia  prevails  as  an  epi- 
zootic has  always  in  all  localities  been  attended  by  favorable  results.  On  the  other 
hand,  it  is  pretended  by  some,  especially  those  who  favor  the  theory  of  the  spon- 
taneous origin  of  hydrophobia,  that  the  wearing  of  muzzles  favors  the  development 
of  the  disease,  an  assertion  which  is  unsupported  by  proof,  and  which  is  also  com- 
pletely refuted  by  what  is  known  respecting  the  mode  of  origin  of  rabies  and  by 
various  observations.  In  Berlin,  dogs  were  required  for  a  period  of  nine  years  to 
wear  muzzles,  during  which  time  no  instance  of  hydrophobia  occurred.  It  is,  more- 
over, fallaciously  urged  by  the  opponents  of  the  muzzle,  that  in  localities  where 
dogs  roam  about  in  large  numbers  perfectly  unrestrained,  and  subject  to  no  inspec- 
tion, hydrophobia  is  an  unknown  evil.  In  the  description  of  the  geographical  dis- 
tribution of  hydrophobia,  I  have  already  demonstrated  how  unfounded  this  notion 
is,  and  have  taken  pains  to  show  that  in  such  localities  (Constantinople,  Egypt) 
hydrophopia  does  occur.  It  may  be  mentioned  as  a  matter  of  curiosity,  that  the 
artificial  blunting  of  the  front  teeth  of  all  dogs  has  been  recommended  by  some,  as 
a  ])rophylactic  measure  against  the  malady,  and  it  has  been  even  suggested  that 
small  flattened  metallic  caps  be  fastened  by  a  screw  to  the  comer-teeth,  for  the  pur- 
pose of  rendering  the  bite  innocuous. 

The  excessive  prevalence  of  hydrophohia  in  Toany  years  is 
maiiily  attributable  to  the  absence  of  any  sanitary  organiza- 
tion  charged  with  the  supervision  of  veterinary  matters ;  to 
the  want  of  statutory  or  police  regulations,  or  to  their  inefficient 
administration,  simple  points  regarding  which  medical  authori- 
ties are  of  one  opinion.     By  appropriate  and  energetic  sanitary 
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measures  the  hydrophobia  of  dogs,  like  the  greater  number 
of  infectious  animal  diseases,  may  be  easily  confined  within 
a  small  area,  even  if  the  malady  be  not  suppressed  at  the  very 
outset.  The  hypothesis  of  the  spontaneous  development  of 
hydrophobia  forms  a  powerful  obstacle  to  the  enforcement  of  all 
sanitary  measures  of  this  sort,  and  furnishes  here,  as  in  other 
epizootics,  a  convenient  loop-hole,  which  leads  to  endless  mis- 
chief. 

The  only  efficient  means  of  eradicating  the  disease,  in  the 
case  of  wild  animals  (foxes,  wolves),  is  to  destroy  them  indis- 
criminately in  the  infected  localities  ;  this  step  is  also  impor- 
tant for  the  reason  that  the  prevalence  of  the  malady  amongst 
these  animals  forms  a  continuous  source  of  danger  to  human 
beings  and  dogs. 

All  attempts  as  yet  made  to  subject  dogs  to  preventive  treat- 
ment by  means  of  internal  remedies  have  proved  ineffectual. 

FinaUy,  the  circulation  among  dog-owners  of  popular  infor- 
mation concerning  the  nature  and  most  important  symptoms  of 
hydrophobia,  as  it  occurs  in  dogs,  is  extremely  desirable,  and 
at  the  same  time  an  opportunity  will  be  thus  afforded  of  correct- 
ing the  numerous  erroneous  ideas  which  are  prevalent  with 
regard  to  this  disease  as  it  exists  in  man  and  animals. 

Proceeding  now  to  the  consideration  of  the  special  prophy- 
lactic measures  to  be  adopted  in  cases  of  hydrophobia  in  the 
human  subject,  we  shall  be  met  at  the  outset  by  the  interroga- 
tion, What  agents  should  be  administered  before  the  outbreak 
of  the  disease  for  the  purpose  of  affording  the  greatest  protec- 
tion to  those  who  have  been  bitten  by  rabid  dogs  ? 

The  prompt  and  thoroiiffh  destruction  of  the  virus  at  its 
point  of  entrance  into  the  economy,  is  the  answer  to  this  inquiry. 
For  this  purpose  various  methods,  which  produce  with  more 
or  less  certainty  the  desired  result,  have  for  centuries  been  re- 
sorted to.  The  object  of  all  these  prophylactic  measures  is 
to  destroy  the  wound,  and  with  it  the  adjacent  tissue,  or  to 
alter  the  character  of  the  same,  so  that  the  virus  may  be  made 
innocuous.  In  this  connection  should  be  mentioned  cauterization 
with  the  red-hot  iron,  with  chemical  agents  (nitrate  of  silver,  solu- 
tion of  chloride  of  antimony,  sulphuric  and  nitric  acids,  caustic 


:3^  BY  AXIIIAI.   P0IS017S. 


:■  0-5I .  ':~  .^::^-iz^  ^LZ.T«:"5^Irr  in  ihe  wound,  or  by  washing 
.1:  :-'r  rwHr  V  _  crrTirr  d^is.  and  this  treatment  is  fr^- 
-_ :-:i:-_"  :  c — L:i  v-.:_L  ii^  i>:-.T/->iration  of  internal  prophylic- 

J-^  iji  -if  L-ii:  Lz*L  z'i.:*r:-LZL  jrocedure  the  method  proposed 
iz.'L  -ur-.ZL-/  T-'-r-i  17  Br^iVli  is  worthy  of  recommendation: 
-Li'-r  :_ -  -v  ^ i  _j^  ±:^:  "•f^z.  syringed  out  with  warm  water, it 
15:.  :^  tT--:-/  i~i  Tl:r::i^Ll7  biihtd  and  cleansed  by  means  of 
?-  ii-.  -r  1 1>  jjil  J.  ^T«.  z:pr.  JT  Tith  a  solution  of  potash  (or  what  is 
?:_.  t::-?.  j.  >.  _-:::■!  ::  :*.ircol:o  acidi.  The  wound  is  next  to 
>  .-j.i:-r-:^l  :  v  -t-jjl?  ::  -Jiiisnc  potash^  and  for  several  suc- 
—-:  ".:  -^T-i^  ir-.z:  :::ir  :•:  six  a  suppuration  of  the  cauterized 
-  l:.!  is  ::  ':»r  kri:  ur  ;  a  simple  ointment  like  resin  cerate 
>:!,:  .i5r-i  i.j  1  irvssinf.  :r  compresses  saturated  with  a  two- 
::*.i:_  >:!.::::«  .:*  -.'.TJ-ssi.  \Vhrnever  cicatrization  proceeds  too 
r-::ily.  :l.r  -tLur-rini:::-  by  mtnins  of  a  strong  solution  of 
:•  :j;ssi-.>  is  :.  Iv  >.  irUTr^L  A:  rhe  same  time  some  simple  mix- 
:'-:r-  sL:uli  It  ircs-.TiK^I  i:*:eriially  to  allay  the  anxiety  of  the 


I::  or.irr  :■_  -ff^^-;:  a  pr>:»nipi  and  direct  extraction  of  the 
r-  :s:u.  :Lv  .\:\  '■::*.  .  /  s::cti\oi  to  the  wound  is  adyisable., 
r:::>  r  ly  :l.r  iiiourh  o:  :he  sufferer,  if  the  position  of  the  wound 
i-r:i.::,  r  by  s^^iiie  orLer  person,  this  constituting  decidedly  (wi^ 
./"  :':  ..a:  r^.rz.t  .r.i^^urzs.  and  one  that  can  always  be 
■".  /  '  '  •  J  ■  '■  ''■''  ^V'--'  By  ^'^'*  greater  number  of  writers  this 
-iiiiT^li.-  prooet.lur*:*  lias  KA^n  condemned  on  account  of  its  alleged 
d:Ui;r»/r.  Apart  froiu  the  oinuimstance  that  the  danger  incurred 
by  thn*  birron  ]vrsoii  is  at  all  events  not  very  much  increased 
by  suokiiiiX  ihe  wouiul,  even  if  it  has  not  been  cauterized, 
it  has  biAii  demonstrated  also  by  the  numerous  and  carefully 
eonductr^^l  experiments  of  Hertwig,  that  the  specilic  virus  is 
completely  innvx*iious  to  dogs  when  brought  in  contact  with 
tliH  unabraded  mucous  lining  of  the  mouth  and  digestive  canal. 
We  can  therefore  conclude  with  a  tolerable  degree  of  certainty, 
that  the  mucous  membrane  of  the  human  mouth  is  in  like  man- 
ner unaffected  by  the  virus.  The  application  of  a  dry  cupping- 
glass,  if  tho  seat  of  the  wound  pennit  its  use  might  prove,  in 
small  wounds,  equally  efficacious. 
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This  method  of  sucking  the  wound  was  long  since  described  bj  Celsufl,  and  was 
prfictised  araong  the  fincients  by  a  distinct  class  of  persons  t«rmcd  **  biUV^     The 
Banic  process,  wrongfullj  regarded  bj  many  as  the  most  frightful  of  all  prophylactic 
measures,  is  at  the  present  day  resorted  to  in  many  portions  of  France,  in  Italy, 
LScotland,  and  the  wtlds  of  North  America,  where  no  insUmcc  of  infection  by  this 
nlieans  has  ever  been  oijservedJ     In  Lyons,  during  the  firat  twenty  ycaia  uf  the  pres- 
I  cent  century,  certain  women  (Hundssaugeriancn)  made  it  their  business  to  apply  sue* 
tion  ic>  the  wounds  made  by  rabid  dogs.     Their  compensation   was  fixed  at  ten 
francs  for  the  first  operation,  iind  tive  for  each  succeeding  one.     Of  thirty -eight  per- 
eons  bitten  hj  rabid  dogs,  and  subsequently  subjected  to  this  operation,  not  one  was 
attacked  with  lyssa.     Finally,  individual  cases  arc  known  in  which  the  saliva  of 
hjdrojihobic  men,  or  an  object  smeared  with  such  saliva,  has  come  in  contact  with 
tbe  mucous  memljiane  of   the   mouth  of  iiuuiEm  1  wings  without  cnu'^ing  any  ill 
effects,  so  that  the  experimental  experience  of  llertwig  with  respect  to  dogs  may 
be  said  to  be  equally  valid  in  the  case  of  human  Ijeings.    The  observations  con- 
flicting with  the  views  above  expressed,  whicly  seem  to  favor  the  theory  that  infec- 
tion may  take  place  by  the  act  of  kissing,  are  of  ancient  date  and  untrustworthy. 

"  The  application  of  the  actual  {xiutery^  and  burning  the 
wound  by  ramris  of  gunjjowder,  are  to  be  less  stroiigl}^  recom- 
mended ;  the  former  mode  of  cauterization  is  indicated  at  most 
unly  in  cases  of  small  excoriations,  or  in  simph:*  open  wounds. 
The  chemical  and  corrosive  caustic  agents  penetrate  witli  greater 
C4^rtamty  every  nook  and  corner  of  the  wound. 

A\Tiile  simple  searifications  ai-e  useless,  liaving  merely  the 
effect  of  producing,  by  nirans  c»f  the  ktiilV,  additional  inocula- 
tions, the  excision  of  the  wound  or  cicatrix  with  subsequent  t ■au- 
thorization is  very  efficacious.  This  method  is  continuously  indi- 
cated during  the  entire  period  of  incubation,  and  for  several 
subsequent  days  or  weeks,  and  ma\^  possibly  be  of  advantage 
even  during  the  premonitory  stage  of  hydro])!iobia. 

Amputation  of  the  wounded   part,  of  a  finger  for  instance, 

where  no  additional  injury  has  been  infiicted,  has  been  likewise 

resorted  to.     In  cases  of  numerous  wounds  upon  diiferent  parts 

of  the  body  or  of  an  extremity,  the  gtqu'ral  corrosive  sublimate 

th,  as  recommended  by  Fuchs,  may  1h*  of  advantage.    As  to 

3  efficacy  of  a  permanent  hot-wati^  bath  ai>plied  to  the  injured 

rts,  as  recommended  by  Enleuberg,  wirli  tlie  object  of  dreom- 

►sing  the  vlrne  by  the  application  of  heat,  or  at  least  of  dUut- 


L 


■  Compare  atatemeDts  of  Faher,  loa  cit.,  p. 
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ing  and  extracting  it,  there  are  no  observations  on  record  with 
regard  to  this  point.  Where  the  above  cannot  be  carried  into 
effect,  the  application  of  sponges  and  compresses  saturated  with 
hot  water  is  said  to  produce  a  similar  result.  On  the  other 
hand,  hot  Russian  steam  baths  have  been  suggested  as  a  preven- 
tive measure  (Buisson).  Bathing  the  wound  with  cold  wat^r, 
vinegar,  or  brandy,  is  said  to  operate  unfavorably,  warm  salt 
water  being  better. 

Although,  in  accordance  with  authentic  observations — those, 
for  instance,  made  by  Blaine  and  Hertwig  upon  themselves,— a 
careful,  free  cauterization  affords  great  protection  against  the 
outbreak  of  the  malady,  no  sure  and  absolute  immunity  is 
obtained  by  any  local,  prophylactic  treatment  of  this  sort,  not 
even  when  applied  within  a  short  time  after  the  infliction  of  the 
bite,  and  with  all  necessary  thoroughness.  On  this  account  the 
custom  has  always  prevailed  of  exhibiting  also  internal  remedies 
as  preventive  agents. 

In  addition  to  a  long  list  of  secret  remedies,  which  assuredly 
do  more  harm  than  good,  there  is  hardly  a  medicament  in  the 
whole  pharmacopoeia  which  has  not  been  tested  in  cases  of 
hydrophobia,  either  as  a  prophylactic  or  a  therapeutic  agent. 
The  most  commonly  employed  drugs  were  always  cantharides, 
the  Melo'e  majalis^  belladonna  in  large  doses  (even  to  the  affec- 
tion of  the  eyesight),  mercury  (in  the  form  of  calomel  or  mercu- 
rial ointment,  pushed  to  the  salivating  point),  calomel  combined 
with  venesection ;  furthermore,  prussic  acid,  tartar  emetic,  sul- 
phates of  copper  and  zinc,  strychnine,  chlorine,  and  a  variety 
of  vegetable  remedies.  Arsenic,  formerly  employed  extensively 
in  India,  was  recommended  at  a  later  date  by  Arendt,*  and 
quite  recently  hy  Guisan  and  v.  Schaller.'  It  has  been  resorted 
to  in  Lyons  (1846)  ineffectually. 

»  Faher,  p.  399. 

"^  Memoire  sur  un  nouveau  traitement  de  rhydrophobie.  Gompt  rend.,  T.  LV.,  p. 
570,  1802. 

^  Guisan  (De  la  Rage,  etc.,  Bern,  1868),  and  v.  SchaUer  (Die  Wuthkrankheit,  ihw 
Natiir,  etc.,  Freiburg,  187^3)  adopted  the  following  treatment  in  a  large  number  of  cases. 
After  the  bite  of  a  rabid  dog  there  was  administered  internally,  as  a  prophylactio  agent, 
thrice  daily,  for  a  period  of  six  or  seven  weeks,  from  one-twentieth  to  one-tenth  of  a 
grain   (children,  one-fortieth)   of  the  arsenite  of  potash  (or  soda).     The  wound  was 
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Thirdlj^  the  psychical  treatment  of  the  patient  after  a  sns- 
"picious  bite  is  of  great  importance.  On  the  part  of  the  medical 
attendant,  and  those  about  the  patient,  the  greatest  care  should 
betaken  '*  to  presence  a  calm  demeanor,  to  avoid  all  allusion  to 
the  previous  injury,  and  to  appear  cheerful''  (Romberg).  Tlie 
physician  should  impress  upon  the  mind  of  the  patient  a  con- 
viction of  the  efficacy  of  his  treatment  (Virchow),  Attention 
should  furthermore  be  paid  to  physical  and  mental  rest,  to  regu- 
lar habits  of  life,  to  the  abstinence  from  all  kinds  of  excesses, 
and  the  avoidance  of  every  excitement. 

TherajieiUical   Trentment 

The  majority  of  therapentical  agents  which  have  been  em- 
ployed prophylactically,  liave  been  likewise  resorted  to  when  the 
malady  was  fully  developed ;  all,  however,  without  effect ;  and 
our  allusion  to  these  remedies,  w^hich  merely  possess  a  historical 
interest,  mil  be  therefore  as  brief  as  possible. 

Among  the  remedies  talien  from  the  :Mgetable  klngdoin 
should  be  specially  mentioned  box,  rue,  sage,  the  AiiagalUs 
artensiSj  belladonna,  opium,  morphine,  to  which  have  more 
recently  been  added  atropine,  curare,  and  quinine,  the  last  thi*ee 
of  which  have  also  been  employed  subcutaneously. 

Of  animal  substanees^  those  akeady  alluded  to,  cantharides 
and  the  Meloe  majalis^  have  been  frequently  resorted  to.  The 
meTciirials  formerly  played  an  important  part,  and  are  still 
empluj^ed,  even  at  the  present  day,  as  a  general  thing,  exter- 
nally, in  the  form  of  mercurial*  ointment. 

Neither  the  wann  bath,  prescribed  in  the  most  ancient  times, 
nor  river-bathing  (Ct4sus,  von  Ilelmont),  is  at  the  present  day 
resorted  to.      Buisson,   however,   suggested  in  theii"    place   the 

rcseed  dmly  with  Fow1er*a  soltition.  Upon  the  full  developnieDt  of  rabies  the  treat- 
lent  was  symptomatic,  arsetiitc!  of  pota*vh  or  soda  being  admimstereti  in  doses  of  from 
ac-twenticth  to  one-tenth  of  a  gram  from  three  to  nix  timea  daily.  If  the  toxicological 
'ecte  of  these  drugs  was  produced^  the  doao  waa  dlmitibhed.  Inaemuch  a«  the  casee 
lazred  and  reported  by  Ouban  and  v.  Schaller  admit  of  a  varied  iuterpretntion,  so  far 
ooncema  the  tfficacj'  of  the  arsenic  treatment^  it  is  to  be  hoped  that  further  experi- 
onts  will  be  inBtltnted  with  thhi  agent. 
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employment  of  steam  baths,  in  order  to  produce  active  dkph 
resis. 

Venesection— to  the  taini'mg  point^ — serves,  at  times,  to  mjti 
gate  somewhat  the  force  of  the  convulsions ;  and  when  coml 
with  the  mercurial  treatment,  is  followed  by  temporary  n-liet 
Copious  venesections,  however,  undoubtedly  hasten  the  ap 
proach  of  general  paralysis  and  the  fatal  result. 

Here  should  be  mentioned,  too,  the  amputation  of  the  woimdfd 
extremity,  which  has  repeatedly  be*^!  pr'rformed  to  no  purpoa^, 

Transfiisio?!  iviih  warm  ivater  (Magendie,  Gaspard.  May«?r) 
has  proved  equally  ineffectuaU  Magendie  injected  two  pints  of 
w  ater  into  the  veins,  and  quickly  produced  thereby  a  dei^idedlj 
quietinir  effect,  a  reduction  of  thr  pulse  from  150  to  86,  and  i 
return  of  the  abilitj^  to  drink.  The  patient  died  upon  the  niutli 
day.  In  a  similar  manner,  Gaspard  saw  the  dread  of  water  dis- 
appear after  the  injection  of  water,  but  death  quickly  eneoed 
at  the  expiration  of  fifty-four  hours.  The  transfusion  of  blood 
might  possibly  be  worthy  of  a  trial. 

The  exhibition  of  the  merctirial  pTeparations — ^intenially  id 
the  form  of  calomel,  externall}"  by  means  of  tlie  mercurial  oim- 
ment— to  the  extent  of  ptyalism,  notwithstanding  its  extensiTe 
employment,  has  never  been  of  any  efficacy  ;  on  the  <*ontiaiy, 
it  has  rather  tendixl  to  aggravate  the  misery  of  the  patients,  in* 
ducirig  a  more  copious  flow  of  saliva,  while  the  manipulation 
involved  in  the  inunctions,  acting  as  a  strong  excitant,  tend  to 
induce  a  constant  recurrence  of  the  convulsive  jiaruxysnis. 

The  administration  of  belladonna  has  likewise  proved  unsuc- 
cessful. The  aj^plication  of  the  actual  cautery  to  the  skin  up«n 
both  sidi*s  of  tht^  spinal  column  affords  no  alleviatioa,  though  tie 
patient  may  experience  hardl^^  any  pain  from  this  severe  oper- 
ation. The  same  negative  results  follow  the  cauterization  and 
excision  of  the  wounds  after  the  disease  has  once  broken  out. 
The  amputation  of  the  parts  bitten  (an  arm  or  finger),  has  liadi 
indeed  the  (^fl'ect  of  allaying  the  ]jains,  but  is  a  source  of  fWi*| 
excitement  to  the  patient,  without  causing  any  mitigation  in  th^J 
severity  of  tin*  paroxysms. 

The  subcutaneous  injection  of  daturine^  curare.  otropiM,^ 
quinine,  and  furthermore,  the  internal  use  of  arsenic^  pruiik 
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id^  and  carbolic  acid^  are  all  in  like  manner  attended  by  no 

"appreciable  results.  The  inhalation  of  pure  oxygen  is  said  to 
cause  tlie  disappearance  of  the  convulsions,  and  also  of  tlie 
deliriora,  without  arresting  the  fatal  termination  ;  the  method 
of  faradization  is  also  said  to  produce  a  transitory  amelioration, 
but  no  permanent  benefit. 

The  narcotics  are  unquestioiuibly  of  the  greatest  value  in  the 
fiymptoraatic  treatment  of  hydrophobia  in  the  human  subject. 

Wliile  belladonna,  even  in  large  doses,  lias  no  especial  effect 
in  diminishing  the  reflex  excitability,  large  doses  of  chloroform, 
opiura,  and  morphia  (o]>ium  to  the  extent  of  forty-six  grains 
in  twelve  hours ;  morphia  in  half -grain  doses)  furnish  the  most 
efficient  means  of  alleviating  the  sufferings  of  the  patients. 
These  agents  frequently  afford,  even  though  for  a  sliort  time, 
quiet  sleep  and  a  subjective  relief,  though  the  convulsive  par- 
oxysms are  none  the  less  severe. 

Among  all  the  narcotic  agents,  chloroform  stands  at  the  head 
in  the  treatment  of  hydrophobia.  With  the  production  of  com- 
plete chloroform  narcosis,  the  paroxysms  cease,  returning,  how- 
ever,  with  the  disappearance  of  the  narcosis.  The  great  diffi- 
culty, however,  in  the  use  of  chloroform  lies  in  the  fact  that  the 
patients  struggle  so  against  the  inhalation  of  this  agent,  that  its 
administration  is  often  impossible.  Wagner,  who,  as  the  result 
of  his  own  experience,  strongly  recommends  chloroform,  availed 
himst-lf,  at  the  same  time,  of  the  state  of  narcosis  to  adminis- 
ter, by  the  aid  of  the  oesoplingeal  tube,  an  abundant  sui>i>ly  of 
nutritious  food.  He  succeedetl  in  keeping  a  patient  iu  the  con- 
dition of  chloroform  narcosis  for  sixteen  consecutive  hours. 

During  the  narcosis  tlie  attempt  may  also  be  made  to  intro- 
duce liquid  nourishment  />^^r  rectum, 

Repeatr^d  clysters  of  chloral  have  thus  far  proved  ineffectiial ; 
but  it  is  to  be  hoped  that  further  t-xperiments  will  be  made  with 
lis  drug,  in  the  form,  perhaps,  of  clystei^s,  combined  with  sub- 
itaneous  injections,  with  the  object  of  producing  eathauiisia. 

To  summarize  J  in  conclusion,  what  has  already  bet^n  stated 
ppending  a  few  words  respecting  the  psychical  treatment  of 
e  suffenTs),  our  knowledgt^  of  the  therapeutics  of  hydrophobia 
ay  be  expressed  as  follows  : 
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The  entire  treatment  must  be  symptomatic  and  palliative,  and 
all  the  remedies  hitherto  employed,  with  the  exception  of  the 
inhalation  of  chloroform  and  the  administration  of  the  prepara- 
tions of  opium,  have  proved  of  no  especial  benefit.  In  th^ 
attempts  to  mitigate  as  much  as  possible  the  severe  symptoms 
and  to  produce  euthanasia,  the  chief  indications  are  : 

Tlie  removal  of  every  cause  of  excitement ;  the  separatioh  </ 
f7ie  x>atientfrom  everything  calcvlaied  to  disturb  or  render  him 
anxious  ;  tJie  maintenance  of  the  utmost  quiet ;  ths  employment 
of  a  friendly  tone  of  address  {in  place  of  coercive  measured); 
and  the  endeavor  to  calm  the  sufferei^  hy  kind  treatment.  In 
order  to  maintain  the  strength,  nutritious  enemata,  the  intro- 
duction of  the  oesophageal  tube  during  the  narcosis  produced  by 
chloral  or  chloroform,  and  the  administration  of  food  by  its  aid, 
are  indicated.  To  this  may  be  added  the  subcutaneous  injection 
of  curari*  and  morphia. 


THE  FOOT-AND-MOUTH  DISEASE. 
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-nCB  VOOT-ATD-MOUTH   DES£ASS   IN   ASftMJkLS. 

Tmm /oat-iMnd^m^amlk  disease^  which  hits  been  known  formk- 
m  ma  acate  infeedoas  disoider,  communicated  InTaimblj 
■e  Mumal  to  aaother  by  contagion.     It  prevails  H    ' 
cftttfe,  fiheeiK  airine,  and  goats,  less  frequently  af 
still  leas  oflen  among  fowls,  and  dogs.     The  aff^ 
§9  ttmraderised  by  a  moderate    canstituUoactl    dUturbam, 
\  /^ncTp  hjf  fke  fannaJUen  qf  tesicles  and  uleers  upon  (k 
KMftnmig  cf  the  mouth  {HoniatUu  aplithosa\  tipan  ik 
harder  amd  in  the  deft  of  the  hoofe^  combimdfn^ 
wiik  a  pmetular  exanthema  upon  the  udder. 

mode  of  dereloptnent  of  tbia  midadj,  thoitgh  ilmai 
in  this  diseaae,  as  well  aa  in  the  nnimal  disfMei  »1     ' 
fd  bccB  proved.     All  obsenratioiiB  tend  to  show  tJist  the  iiooi  i^ 
^aaA  ^aaat  m  propB^mted  only  bj  contagion. 

Hht  mmterieM  marbi^  the  precise  nature  of  which  is  a^  y«< 
«BkEK>wn.  is  fixed,  and  probably  volatile  also.  It  is  contaiDt"d 
pnaripally  in  the  products  of  the  specifir  local  aflfection.  tlw 
coaients  of  the  resides,  the  secretion  of  the  ulcers,  the  saliv*, 
aad  ih*»  blood,  and  in  all  the  secretions  and  excretions  of  tk 
di^a^^  animal,  especially  the  faeces,  urine,  and  milk.  Thf 
^j^viJic  rims  is  capable  of  reproducing  itself  only  within  tte 
db^a^i:^  cwganism,  and  coraes  therefore  under  the  head  of  th^ 
ewdo^femouM  morbid  poisons^  evincing  a  pretty  strong  tenaiitjr 
to  life.  In  infected  stables  its  activity  is  preserved  far  inanj 
m^viihSL  The  infecting  principle  is,  moreover,  transporfabU.  to 
transference  being  effected  through  the  agency  of  human  h^in:'? 
fsuticles  of  clothings  animals,  manure,  tools,  and  other  obj*yf-  f 
ererr  description.  Inoculation  may  be  produced  either 
by  imme'liate  contact,  or  indirectly  by  means  of  the  foddtT, 
inluilacion  of  infecttnl  air,  or  by  walking  over  ground  preri( 
innldi  n  by  diseased  animals.  Young  animals  (sucking 
ntx^  fnHiu*mtly  infected  through  the  milk. 

No  ivound  is  necessary  to  enable  the  virus  to  penetrate 
<  conomy.     It  may  fasten  upon  the  unabraded  epithelial  linS 
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of  the  month,  or  it  may  find  its  way  into  the  organism  through 
tlie  inhaled  air  or  the  food.  Once  having  obtained  a  foothold 
in  a  stable,  the  malady  generally  extend.^  from  one  animal  to 
another,  those  in  the  iraraiHliate  proximity  ol  the  diseased  animal 
I  being  invariably  first  attacked, 

I  Bender'  discovered  smaU  parasites,  spores,  and  alao  great  numbers  of  micro- 
cocci in  the  matter  defios) ted  upon  the  iilcera  and  Jiphthte,  ^vhile  in  the  milk  no  trace 
of  any  organism  was  detected  when  thitj  fluid  had  not  been  rendered  imimre  by  the 
presence  of  acurf  or  Ijtnph.  In  one  case  observed  by  me,  there  were  found  in  thtj 
fibrino-punjlent  deposit  upon  the  ulcers  in  the  mouth,  numerous  microcucci  and 
cylindrieal  bacteria,  and  also  numerous  spheroidal  bacteria,  collected  in  grotipa 
between  the  layers  of  the  partially  detaclied  epitliclium. 

A  very  great  affl^nity  for  the  foot-and-month  disease  is  evinced 
by  the  above-mentioof^d  animals,  especially  cattle,  sheep,  and 
swine;  the  predisposition  is  less  marked  in  goats,  and  least  of  all 
in  the  horse  and  other  animals  (dogs,  fowls).  In  animals  whit*U 
have  once  acqnired  the  disease,  the  susceptibility  ceases  for  a 
considemble  period,  or  at  least  becomes  very  slight.  Repeated 
attacks  of  the  malady  in  the  same  animal  are  upon  the  whole 
rare. 

The  period  of  hieuhatioii  lasts  usually  from  tiu'ee  to  six 
days,  less  frequently  from  two  to  eight  days, 

^  Symptoms. 

The  disease  is  ushered  in  with  moderate  febrile  symptoms, 

the  animals  appearing  dull  and  stupefied.      Soon  a  catarrhal 

inflammation  of  the  mucous   membrane  of  the  mouth  sets  in. 

Fe<*ding  is  thereby  rendeivd  difficult,  and  the  salivary  secretion 

is  increased  to  such  an  extent  that  the  animals  constantly  drivel. 

Upon  the  mneoua  membrane  of  the  moiith.  especially  upon  the 

*' — ler  surface  of  the  upper  lip,  and  the  edge  id'  tlie  upper  jaw, 

ere  no  teeth  are  found,  also  upon  the  tip  and  edges  of  the 

ague,   and  less  frequently   upon   tlie   other  portions    of   tlie 

acous  lining  of  the  mouth,  there  are  found  whitish-yellow, 
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slightly  turbid  vesicles,  at  first  transparent,  but  tilled  later  with 
a  purif  orm  fluid.  These  vesicles  burst  in  a  day  or  two,  leaving 
behind,  after  the  dead  epithelium  has  been  cast  oflf,  erosions  and 
shallow  ulcers.  The  latter  frequently  become  confluent,  form- 
ing in  this  way  still  larger  ulcers.  These  sore  spots  heal  in  from 
three  to  six  days,  the  process  rarely  occupying  a  longer  period, 
after  which  the  animals  begin  to  feed  once  more  with  accus- 
tomed appetite  and  without  difficulty. 

The  development  of  the  morbid  process  within  the  mouth  is 
at  the  same  time  accompanied  by  indications  of  increased  sen- 
sitiveness, redness,  and  pain  in  the  cleft  and  along  the  upper 
border  of  the  hoofs ;  standing  is  rendered  difficult,  the  animals 
move  reluctantly  and  cautiously,  are  inclined  to  lie  down  a  good 
deal,  while  theh*  gait  is  constrained  and  labored.  In  the  course 
of  one  or  two  days  there  will  be  found,  as  in  the  mucous  mem- 
brane of  the  mouth,  vesicles  both  large  and  small,  filled  with  a 
yellowish,  opaque  fiuid,  which  soon  burst,  discharge  their  con- 
tents and  dry  up,  leaving  in  their  places  crusts.  Beneath  these 
crusts  the  epidermis  is  gradually  re-formed,  the  sensation  of 
pain  disappears,  and  at  the  expiration  of  about  fourteen  days- 
reckoning  from  the  beginning — the  healing  process  is  accom- 
plished, provided  no  complications  supervene. 

Upon  the  teats^  and  generally  in  the  vicinity  of  the  ori- 
fices of  the  lacteal  ducts,  vesicles,  pustules,  and  crusts  often 
appear  upon  the  reddened  integument.  The  immediate  neigh- 
borhood of  the  orifices  of  the  lacteal  ducts,  and  in  many  cases 
also  the  greater  part  of  the  superficial  surface  of  the  teats,  is 
frequently  transformed,  by  the  process  of  milking  and  the  con- 
tinuous tearing  away  of  the  crusts,  into  one  purulent  and  cor- 
rupt surface. 

In  exceptional  cases  there  is  noticed  a  vesicular  eruption 
upon  the  muzzle,  the  mucous  membrane  of  the  nose,  the  con- 
junctiva of  the  eye,  and  also  upon  the  mucous  membrane  of  the 
vagina. 

During  the  course  of  the  malady,  as  above  described,  the 
temperature  is  moderately  elevated,  reaching  102°  or  even  104° 
Fahr.,  while  the  pulse  is  slightly  accelerated.  In  consequence 
of  the  fever  and  the  disinclination  to  feed,  the  animals  lose  flesh, 
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thv  flow  of  milk  is  diminished,  while  its  quality  is  at  the  same 

time  materiiilly  altered. 

If  the  case  is  severcj  and  its  progress  unfav^orable,  there 
eii&iies  an  inflammation  of  the  soft  tissues  of  the  hoofs,  with  the 
formation  of  abscesses,  with  separation  of  tlie  horny  wall  and 
frequently  also  an  arthritis  of  the  contiguous  joints.  As  the  ani- 
mal lies  down  coustantly,  this  tends  to  the  formation  of  metas- 
tatic abscesses.  It  is  not  an  unfrequent  thing  for  an  abortion 
to  occur  during  the  course  of  the  disease.  As  one  of  the  sequelw 
of  the  disease,  especially  in  animals  not  readily  controlled,  there 
occurs  an  inflammation  of  the  feet,  resulting  from  the  great 
weight  of  the  body,  and  accompanied  by  detachment  of  the 
outer  wall  of  the  hoof.  In  consequence  of  this  the  animals  often 
liecome  so  much  reduced  that  it  is  necessaiy  to  destroy  them. 
Inflammation  of  the  udder  is  another  common  after- effect  of 
the  disease. 

The  total  quantity  of  milk  giyen  by  cows  sulTering  from   foot-and-mouth  dia- 
eaae  is  seldom  diminished  by  more  than  one-half ,  proyidcd  thu  animals  are  woll 
kept     The  alter  at  wn  ifi  the  milk  secreted  conaista  really  in  this,  that  it  coagulates 
prematiir€4y,  and  prescnta  frequently  u  yellow,  eoloi^it rum-like  appciiranee*     In  the 
sefTerer  varieties  of  the  di.soasc,  there  is  formed  a  mixture  of  whey  and  slimy  coagula, 
and  the   milk,  when  boiled,  curdles  in  stringy  masses.     In  other  cases  the  milk 
acquires  an  acid  taste,  and  after  standing  forabiiut  twelve  hours  it  deposits  a  thick, 
yellowish  sediment,  having  a  nauseating,  rancid  tlavor.     At  the  same  time  the  milk 
BOUTS  quickly,  and  evinces  a  strong  dispositioii  to  curdle.     If  the  casein  he  arti- 
ficially coagulated  (by  means  of  rennet)  there  is  then  formed  a  slimy,  pasty  mtkss 
(Bircher).     La  vena  found  that  milk  of  this  sort  ci^mtained  more  water  and  salts  than 
usual,  but  that  it  was  free  from  rnncu^  un<l  pus  curpuscles.     Raikem  states,  that 
upon  microscopic  examination  he  saw  pus  coqjuseles  upt>n  the  bottom  of  theves9<4; 
according  to  thi?  stateoicnts  of  this  writer,  and  also  of  Lombard,  the  milk  pavi^  an 
mcid  reaction.     Donn^-  and  Turjiin  found  the  milk  in  this  alTection  to  be  less  honio- 
geneouSf  and  of  rather  a  semifluid  character  ;    it  did  not  coagulate  upon  the  addi- 
tion of  acetic  acid,  but  ivas  made  stringy  by  ammonia,  and  contained  colostrum- 
like  ceUs  as  well  as  mucous  coq>usclea.     Ilerberi^er   found  in    the  milk  of  cows 
'ected  with  foot-and-mouth  disease,  duiing-  the  first  stage,  an  increased  quantity 
alkalies,  while  the  fat  gloliules  had  a  less  distinct  contour  and  were  more  run 
gether  than  usual;  the  milk  coagulateil  but  iiii|ierfectly  upon  the  adilition  of 
met.     In  the  second  statue  it  contulnotl  only  a  few  fat  globtile^,  wjis  slimy*  viscid, 
i  of  a  foul  odor  and  taste»  and  coagulated  likewise  im]nTft.ctly  upon  tlieadditiun 
rennet    In  both  stages  the  luilk  conlained  but  littb-  ensein  and  sugiir,  bnt.  *m  the 
iier  hand,  a  large  amount  of  salts,  among  which  was  s(jme  earbomitc  of  suotnonia. 
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It  is  possible  that  the  milk,  as  ohe  of  the  secretions  of  the  diseased  body,  coo- 
tains  within  it  the  specific  poison ;  aside  from  this,  however,  it  is  almost  invariably 
mixed  with  the  specific  discharge  from  the  woonds  upon  the  affected  teats. 

The  course  of  the  disease  is,  as  a  rule,  a  mild  one.  Complica^ 
tions  with  other  infectious  diseases,  especially  anthrax,  which 
is  frequently  believed  to  supervene  in  the  severer  forms  of  the 
malady,  have  not  as  yet  been  satisfactorily  proved,  and  are 
besides  altogether  improbable. 

The  duration  of  the  whole  process  is  from  twelve  to  fourteen 
days,  seldom  less. 

The  disease  terminates^  in  the  greater  number  of  cases,  in 
recovery.  It  is  only  young  animals,  less  frequently  grazing 
animals,  under  unfavorable  conditions,  and  finally,  those  who 
have  already  some  other  illness  (tuberculosis,  myocarditis),  which 
now  and  then  succumb,  or  have  to  be  destroyed.  Yet  many 
attacks  of  the  disease  are  remarkable  for  their  malignant  char- 
acter. 

In  sheep  and  goats  the  disease  runs  a  similar  course,  attacking  especially  the 
feet,  the  vesicular  eruption  being,  however,  less  pronounced.  In  swine,  likewise, 
the  feet  form  the  principal  seat  of  the  eruption.  In  horses  the  disease  app>ears  but 
rarely,  and  then  in  the  fonn  of  a  moderate  aphthous  stomatitis.  In  beasts  of  chase 
(does,  stags,  and  >vild  boars)  the  course  of  the  disease  is  similar  to  that  in  tame 
animals.  Fowls  are  often  attacked,  but  carnivorous  animals,  on  the  other  baud 
(dogs  and  cats),  are  seldom  affected. 

Foot-and-mouth  disease  spreads  by  following  the  lines  of 
communication,  and  is  carried  along  the  different  highways,  par- 
ticularly by  driven  cattle,  moving  with  increased  rapidity  along 
the  track  of  railroads.  The  following  statements  will  convey  an 
idea  of  the  frequency  and  extensive  prevalence  of  the  malady. 
In  the  year  1871,  according  to  the  official  reports,  700,  OCX)  animals 
were  attacked  by  foot-and-mouth  disease  in  England,  and  the 
same  number  in  France.  In  the  year  1869,  the  greater  portion 
of  Europe  was  visited  by  this  malady  ;  and,  according  to  authen- 
tic estimates,  were  not  the  spread  of  the  disease  in  a  measure 
restricted  by  police  regulations  in  most  countries  of  Europe,  at 
least  one-quarter  part  of  all  susceptible  animals  would  be  annu- 
ally attacked. 
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PATHOLOGICAL   ANATOMY. 

When  a  post-mortem  examination  is  made  of  those  animals 
which  have  been  destroyed  on  account  of  severe  and  threatening 
symptoms,  the  following  changes  are  observed : 

Upon  the  inner  surface  of  the  lips  ;  upon  the  gums  and  the 
toothless  edge  of  the  upper  jaw,  there  are  found,  to  a  greater  or 
less  extent,  ulcers  with  depressed,  whitisli  edges,  with  a  finely 
granular,  rose-red  or  pale  yellowish-red  base,  thinly  covered 
with  a  grayish-white  secretion.  Other  spots  in  the  vicinity  are 
covered  with  a  scaly  epithelial  layer  in  process  of  desquamation  ; 
or,  it  may  be,  one  portion  of  this  layer  is  already  thrown  oflf,  the 
eroded  points  being  still  loosely  covered  by  the  corresponding 
subjacent  epithelial  layer.  It  is  in  rare  cases  only  that  vesicles 
of  varied  size  are  found  upon  the  muzzle.  The  ulcers  and 
erosions,  in  which  a  healing  process  has  been  established,  exhibit 
much  less  prominent  edges,  and  a  smooth,  pale,  or  pale-yellow- 
ish base.  Precisely  similar  changes  are  found  within  f/ie  mouthy 
upon  the  tip  and  edges  of  the  tongue,  and  upon  its  surface  as 
far  as  the  median  line,  which  often  forms  the  seat  of  superficial 
xdcers  as  large  as  a  silver  half-dollar. 

The  lower  half  of  the  teats  is  often  covered  with  pretty  thick, 
brownish,  yellow  crusts,  which  frequently  cover  the  greater  por- 
tion of  the  udder,  or  else  appear  in  the  form  of  papules,  varying 
in  size  from  a  pin's  head  to  a  pea,  and  adhering  firmly  and 
closely  to  the  surface.  The  tissues  immediately  around  \\i^  ori- 
fice of  the  teat  are  generally  transfonned  into  a  small  superficial 
ulcer.  It  often  happens  that  single  teats  are  covered  throughout 
their  entire  extent  by  the  above-described  brownish-yeUow,  or 
dark-brown  crusts. 

Upon  the  Jioofs^  and  chiefly  in  the  cleft,  both  in  front  and 
behind,  are  likewise  seated  superficial  ulcers,  which  are  accom- 
panied by  induration  and  swelling  of  the  adjacent  subcutaneous 
tissue  and  fleshy  portions  of  the  hoofs. 

In  the  paunch  are  frequently  found,  especially  upon  the 
rugae,  numerous  erosions,  with  desquamation  of  the  epithelium, 
— changes  which  are  precisely  analogous  to  those  found  in  the 
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mucous  membrane  of  the  mouth ;  vesicular  formations  are  also 
frequently  observed. 

The   liter   is   generally    gorged    with    blood,    and   slightly 
enlai^ged,  being  in  the  condition  of  what  is  termed  cloudy  swdl- 
ing  with  parenchymatous  inHammation.     In  one  case,  the  con 
of  which  had  t>eeii  very  severe,  I  detected  acute  disintegration  ol^ 
the  hepatic  cells,  so  pronounced  as  to  induce  a  general  icteim  i 
The  morbid  changes  in  the  kidneys  are  quite  similar  to  those  in 
the  liver.     The  spleen  is  normal. 

In  the  respiratory  apparatus  is  found  a  moderate  injectiou ' 
of  the  mucous  membrane  of  the  trachea  and  bronchL    The  lung- 
tissue  is  hyper^mic. 

The  heart  presents  no  alterations. 

In  sucking  calves,  which  become  ill  and  die  in  consequence  d  i 
having  consumed  the  milk,  there  are  found  the  changes  pecorl 
liar  to  gastroenteritis,  and  also  regular  aphth®  and  erosions  in 
the  stomach  and  intestinal  canal. 

Diagnosis,  Prognosis^  and  Treatnwni. 

The  diagnosis  of  foot-and-mouth  disease  presents  hardly  any 
difficulties. 

The  prognosis  is,  as  a  geneml  thing,  favorable ;  the  ahnoet 
invariable  termination  is  in  recovery  ;  and  only  in  exceptional 
cases,  in  wliicli  the  animals  are  aflfected  with  some  chronic  disor 
der,  does  death  ensue.  To  cah'es,  the  consumption  of  the  milk 
of  the  diseased  cow  is  dangerous  in  the  highest  degree ;  it  b^ 
quently  happens  that  from  fifty  to  seventy-five  per  cent,  of  th^ 
aniiinils  die,  chietly  in  consequence  of  gastro-enteritis. 

The  best  treatment  for  animals  suffering  from  this  maladj  ifi 
shown  by  exi>erience  to  be  a  purely  symptomatic  one.  Th**; 
should  be  kept  quiet  in  the  stall,  care  should  be  taken  to  pro 
vidi'  them  with  a  supply  of  pure  air,  a  moderate  temj^rature, 
plenty  of  soft  stmw,  frequent  opportunities  to  drink,  and  suffi- 
cient soft  aliment, — milk,  meal  and  water,  boiled  grain,  mash,] 
bran,  etc.  The  feet  and  hoofs  should  be  bathed  with  warm  | 
water. 

Any  additional  treatment,  particularly  if  it  involve  any  actiT« 
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medication,  is  quite  superfluous,  aud  in  tlie  majority  of  cases 
positiFely  injurious.  Compulsory  inoculations  should  be  resorted 
to  in  order  to  stamp  out  the  disordeij  a  procedure  which  is  gene- 
rally attended  by  favorable  results. 


FOOT-AND-MOUTH   DISEASE   IN  THE  HUMAN  SUBJECT. 

Etiology. 

The  fact,  formerly  disputed  by  many,  that  there  occurs  in 
the  human  subject  a  morbid  process  identical  with  the  foot-and- 
mouth  disease  of  animals,  is  now  established  beyond  question 
,     by  numerous  observations. 

The  affection  is  generally  cornniunicated  to  man  in  one  of  two 
ways  : — either  by  tlie  eonsumpliofi  of  unhoHed  mUl\  obtained 
from  a  diseased  cow,  the  most  frequent  mode,  or  else  by  the 
direct  inoculation  of  a  wound^  especially  upon  the  hand  and 
fingers,  produced  either  by  milking  cows  having  a  vesicular 
eruption  upon  the  udders,  or  by  coming  in  contact  with  the 
saliva  of  infected  animals. 

.  Bagar  (loc.  cit.)  was  tho  first  (1704)  to  observe,   in  Moravia,  that  human  beings, 

I  who  had  dnink  the  milk  of  cows  suffering  from  foot-and-mouth  disease,  cx|i*iri- 
enced  a  difficulty  io  swtdlowing,  a  .sensation  of  incrcHsed  heat  in  the  nioutli  and 
throat,  and  subsequently  weje  alTecLed  with  aphthse  in  the  mouth.  At  a  latter  dute 
(1820)  Broiche  (loc.  cit.)  reported  an  instam;^  jii  which  two  young  girls,  who  had  a 
|[Ood  deal  to  do  with  diseased  cows,  exhibited  an  exanthenui  siiniilar  to  that  upon 
the  cows,  consisting  uf  an  eruption  of  vesicles,  filled  with  a  transparent  Muid^  upuii 
'  the  swollen  fingers  and  toes.  A  further  olmervation  '  was  made  in  1827  in  Bohemia, 
where,  at  a  time  when  foot-and-mouth  disease  wtis  prevailing  very  exteniiively 
among  the  cattle,  young  people  were   attacked  witli  an  inflammatury  rheumatic 

tfiefrer,  accompanied  by  an  iij>hthoua  erujjtion  in  the  inoutii,  or  an  exanthema  rt^sem- 
Uing  that  of  small-pox,  and  also  by  abscesses  and  ulcers  uptm  I  he  luw^er  rxtremitica. 

The  first  to  dernonstratR  pxppriiiientiilly  tlie  comtniyiicahility 
'  the  disease  was  Hertwig,  whose  positive  results  were  coutirmed 
r  Jacob. 

During  an  epi7,ootie  of  foot-ftiid-mmitli  disease,  Hertwng  and 
vo  other  medical  men  drank,  each,  daily,  for  foni*  days,  a  quart 

*  Medic  Jahrbiicherdeii  Oeaterr.  Staats,  B.  11.  p.  86. 
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of  fresh  milk  taken  from  diseased  cows.  Before  two  days  had 
elapsed,  H.  began  to  experience  slight  fever,  twitchings  in  the 
limbs,  headache,  a  sensation  of  dryness  and  heat  in  the  mouth, 
and  an  itching  in  the  hands  and  fingers.  These  symptoms,  by 
no  means  severe,  continued  for  about  five  days.  Then  the  entire 
mucous  membrane  of  the  mouth  began  to  swell  considerably, 
especially  that  of  the  tongue,  upon  which  organ,  particularly  the 
edges  of  it,  and  also  upon  the  inner  surface  of  the  cheeks  and 
lips,  there  appeared  small  vesicles,  never  larger  than  a  lentil,  of  a 
yellowish-white  color,  and  filled  with  turbid  whitish  contents, 
which  were  readily  discharged  when  the  vesicles  were  pricked, 
but  were  soon  reproduced.  Upon  the  following  days,  these 
vesicles  became  still  larger,  and  burst ;  the  epithelium  was  then 
detached,  leaving  behind  dark-red  erosions  which  gradually 
healed.  There  was  conjoined  with  the  above  symptoms  a  smart- 
ing pain  in  the  mouth  upon  the  attempt  to  masticate,  speak,  or 
swallow,  and  also  an  intense  thirst.  The  vesicles  upon  the  lips 
dried  up,  leaving  in  their  places  thin  brown  scurfs,  which,  upon 
the  tenth  day  after  the  appearance  of  the  former,  fell  off. 
Simultaneously  with  the  development  of  the  eruption  in  the 
mouth,  numerous  vesicles  were  formed  upon  the  hands  and 
fingers,  which  at  first  were  of  the  size  of  a  millet-seed,  firm,  and 
of  a  yellowish- white  color,  but  in  their  further  progress  approx- 
imated in  look  to  those  in  the  mouth,  healing,  however,  more 
slowly.  Both  the  other  physicians,  who  had  also  drunk  the 
milk,  exhibited,  in  addition  to  moderate  febrile  symptoms, 
vesicles  in  the  mouth  and  upon  the  lips,  the  course  of  which 
was  {similar  to  that  observed  in  the  case  of  Hertwig  ;  upon  their 
hands,  however,  no  vesicles  were  formed.  At  the  termination 
of  this  process  all  three  were  restored  to  the  best  of  health. 

The  great  danger  incurred  from  the  consumption  of  unboiled 
milk,  taken  from  cows  suffering  from  foot-and-mouth  disease, 
may  be  appreciated  from  the  fact  that  young  animals,  especially 
sucklings,  are  destroyed  thereby  in  great  numbers,  death  ensu- 
ing as  the  result  of  gastro-enteritis.  According  to  the  statements 
of  trustworthy  observers,  in  many  epizootics  of  this  malady  as 
many  as  seventy-five  per  cent,  of  the  sucking  calves  of  infected 
animals  peiish.     To  what  extent  this  result  is  attributable  to 
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emkal  alterations  in  the  milk,  or  to  the  effects  of  the  specific 
S|  is  difla^nilt  to  deterraiiie.     It  is  certain,  however,  that  such 
ding  animals  are  ijiffct^^l  by  the  consiinii>tion  of  unboiled  iinlk. 
I    Expt'i'irnci^  luis  i^bown  that  tliiis  milk  is  none  tlie  less  dangerous 
to  human  beings,  even  when  added  to  normal  milk  in  the  pro- 
\    portion  of  one  to  ten,  or  when  taken  with  coffee,     Bi/  boiUitg^ 
the  virus  Is  destroyed,  and  the  milk  rendered  innocuous. 

In   the   case  of  adults,  the  consumi>tion   of  a   considerable 
f    quantity  of  milk  is  necessary  for  the  production  of  infection. 


As  to  the  notion  tliat  the  milk  of  dmcascd  cmv^  ia  not  gencraEy  used,  I  can 
itate  from  mj  own  experience,  thiit,  durinLj  the  jircvalence  of  foot-and-mouth  disease, 
the  proprietors  of  Ltrgc  dairies  indeed  ceaae  consuming  milk  m  their  own  fumilics, 
not^  however,  l>ecaude  they  consider  it  jnjurioua,  but  that  they  may  be  enabled  to 
furnish  to  their  customers  in  the  city  as  nearly  aa  poasiltle  the  quantity  contracted 
for. 

Communication  of  foot-and-moutli  disease,  by  means  of  the 
meat  of  disea^fd  animals,  is  not  known  to  have  occurred,  and  is 
also  improbable,  inasmuch  as  that  kind  of  meat  is  almost  iuvaria* 
biy  cooki^d  before  being  eaten.  The  ease  is  different,  liowuver^ 
with  baiter  and  cheese  made  from  tlie  mi  111  of  diseased  cows. 
Several  instances  of  infection,  by  the  consumption  of  butter  and 
cheese  of  this  sort,  are  reported  hy  J.  Schneider,'  who  saw  entii*e 
families  made  ill  by  their  ush.  In  view  of  uur  knowliAlgn  of  the 
nature  and  tenacity  nf  the  spiicilic  poison,  such  mudi/s  ef  infec- 
tion are  to  be  regardt'd  d  priori  as  possible,  and  should  receive, 
therefore,  further  study. 

Tin*  second  mode  of  infection,  dlreet  in/ertion,  is  produced, 
in  the  majority  oi  castas,  l>y  milkinfj  disi^ased  cows,  and  i)*^i"niit> 
ting  slight  wounds,  excoriations,  and  han;^nails  to  come  in  con- 
tact wirh  the  contents  of  the  vesicles  upon  tiie  udders,  or  with 
the  morl)id  secretion  from  the  wounds  and  erosions  on  those 
jjarts.     Thi-  infeHlon  may  also  result  fnmi  taking  care  of  dis- 

ised   animals,    if   slight  wounds  upon    the  hands  and   fingers 

>iae  in  contact  with  their  saliva  and  mucus. 
In  many  cases  the  infe^i^ion  may  bi^  tlir  result  both  of  con- 

iniing  the  milk  and  of  milking  tln^  animals. 

'  Em^inger,  Patkol  eouiparee,  11.  p.  DVIII. 
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As  regards  the  transference  of  this  malady  indirectly  by 
communii'ating  media,  I  have  succeeded  in  tiuding  in  the  htea- 
tnre  of  the  subject  only  six  cases  reported  by  Hildebnindt." 

L  A  boy  contracted  a  verj  severe  aphthous  eruption  in  the  mouth,  after  lafM^ 
several  day  a  previously,  bitten  a  pail  that  hud  been  contaiuinatexi  with  tlie  lalin  d 
a  diae^ascd  cow.  2  A  mau  inoculated  himself  bj  holding  between  his  Uak  t 
knife  eniearcd  with  saliva.  3,  In  like  manner  a  young  girl  became  aSeded  vll 
aphlhsc  in  the  mouth,  after  having  held  in  her  mouth  a  stick  of  wood  thit  hid 
been  previously  used  in  cleansing  the  month  of  a  diseased  cow. 

Fuclw  '  reported  an  iustaiiee  of  the  inoculation  of  three  bojs,  from  hiring  bas 
soiled  with  the  dung  of  disetiscd  animaLs.  In  this  imtance  vesicles  were  derekpd 
upon  the  toes. 

Respecting  the  predisposition  of  man  to  this  malady,  no 
accurate  estbuate  can  be  made.  The  entire  disease  is  comjma' 
lively  unknown  to  the  medical  world,  and  in  the  givnt  majoritj 
of  cases,  on  account  of  the  insignificance  of  the  symptoms,  dom 
not  come  under  medical  treatment.'  llunian  beings  appear  to 
possess  no  susceptibility  whatever  for  the  volatile  form  of 
poisouj  and  Ln  general  evince  but  a  r/iod^rate  predispo$mon^\ 
may  be  infi^i-red  from  tlie  comparative  hifrequency  of  the  nmlad/J 
in  man,  conii>ared  with  its  very  extensive  prevalence 
domesJic  animals. 

Dainnuiim  (ProskaiiX  loc.  cit.,  was  unable  to  detect  any  Ul  effects  either  in  hio)" 
self,  ill  pigs,  or  in  lamba^  from  the  prolonged  consumption  of  the  miJk  uf  diMM^ 
cows*     Heynal  likewise  drank  the  milk  of  auch  animals  with  impanity. 

The  milk  wa,^  also  employed  in  certain  instaucea  in  the  treatment  of  iuvilid^  j 
witljuut  cuuisui^  any  bad  results. 

Ir  shoultl  I)e  Stated  emplmtically,  notwithstanding  the  ppt( 
hir  iKtlions  on  this  subject  to  the  contrary,  that  the  diseasf^^" 
ctirs,  in  all  invents,  much  more  frequently  than  medical  rnemr 
inclined  tt>  aditiit.''     It   has  been  proved  by  repeated  observe 

'  Ujidem,  11.,  p,  CCCCXCVI. 

■'  ThiemrztL  Mifctheilnr^^en,  1870,  ^o.  VTL 

^  Fiom  tlie  reaHona  above- mentioned  there  is  found,  in  the  jcvamals  isd  ^^ 
relatirijr  to  veterinary  modicme,  a  much  more  frequent  allusion  to  this  snbjeol  thi« 
the  onlinury  meflit;al  jounmls. 

*  ykJMih   nftirm^  thut  in  Enfjland,  from  18:^9  to  1869,  there  were  ob*»'T\-''d  is»l 
tvventj-one  ca.Mt\H  of  the  infecfcion  of  human  beluga  with  foot-antl-moaUi  diAejkse,  *^^ 
ber  Nvhiirh  represuatH  surely  but  a  small  fraction  of  the  cases  of  infection  thai  J 
occorretL  
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ions,'  that  at  times,  when  foot-and-mouth  disease  prevails 
imong  animals,  a  kindred  affection,  and  especially  an  aphthous 
jrnptiun  of  the  mouthj  is  noticed  as  occurring  among  children; 
;be  local  manifestations  at?  wdl  as  the  general  symptoms  corre- 
jponding  very  nearly  to  each  other  in  both  cases. 

Valleix  described  &n  epidemic  of  Btomatitis  occurring  among  children,  in  wliich 
ilcerations  were  also  exhibited  upon  the  joints  of  the  iin;Ters,  Quite  a  number  of 
tten  were  attacked  with  aphthie  in  the  vicinity  of  Aix-la-Chapelle  between  the  years 
.838  and  1842,  during  which  period  foot-aiid- mouth  diiscaiie  was  prevailing  at  that 
>]Ace  {F&rty,  loc.  cit.). 

The  attempt  has  been  made  (Housinger,  Hering)  to  account 
for  the  prevalence  of  these  diseases  at  the  same  time,  among  both 
nen  and  animals,  by  ai^suming  the  existence  of  a  common 
niasma,  an  bypothesia  which,  in  view  of  the  definition  ah-eady 
^ven  of  the  specific  infecting  principle,  is  manifestly  unten- 
iible.  If  we  compare  man}^  of  the  forms  of  aphthae  (stomatitis 
ulcerosa)  described  in  the  text-books  on  dii^eases  of  chihlren, 
such  as  frequently  occur  in  epidemics  form,  with  the  following 
description  of  infections  aplithm,  induced  by  foot-Mnd-mouth 
disease,  there  will  certainly  be  found  to  exist  a  marked  corre- 
spondence between  the  two. 

The  majority  of  the  victims  of  this  disease  are  children,  and 
individuals  eniployed  in  milking  or  taking  care  of  the  diseased 
animals.  Adiilts  are,  upon  the  wliole,  less  exposed  to  the 
disease,  from  the  fact  tliat  they  are  not  so  accustomed  as  chil- 
dren to  drink  unboiled  milk. 

I 

Symptomatology, 

The  period  of  incubation  of  foot- ami-month  disease  in  the 
^^man  subject  lasts,  according  to  the  clinical  and  experimental 
Hertwig)  facts  upon  record^  from  three  to  five  days. 

Whether  infection  has  been  produced  by  tlie  consumption  of 
^Uk,  or  by  the  direct  inoculation  of  an  abraded  portion  of  the 
^1%  there  will  be  observed  in  both  cases  mild  febrile  symptoms, 

^  Srmitzer^  p.  822;  Ilering^  Pathol,  imd  Therapic,  cl  Aufl.,  p,  307;  CorreapoDdens- 
^ttftir  schwcizer  Aerzte,  1872,  p.  300,  etc. 
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slight  headache,  and  a  sensation  of  dryness  and  heat  in  the 
month.     In  rare  cases  the  disease  begins  with  one  or  more  chills. 

After  this  slight  indisposition,  combined  usually  with  an 
impaired  appetite,  has  lasted  for  several  days, — the  patient  hav- 
ing, meanwhile,  continued  to  drink  the  infected  mQk, — vesicles 
appear  upon  the  lips  and  tongue,  and  less  frequently  also  upon 
the  liard  palate  and  in  the  tliroat,  conjoined  with  somewhat 
severer  febrile  symptoms.  The  vesicles  may  attain  the  size  of  a 
pea,  tlieir  color  being  of  a  yellowish- white,  and  their  contents 
whitish  and  turbid.  In  the  course  of  a  day  or  two  these  vesicles 
burst,  and  the  desquamated  epithelium  becomes  detached,  hav- 
ing behind  suj)erficial,  dark-red  ulcers  and  erosions.  Meanwhile 
the  patient  complains  of  pain  in  the  mouth,  which  interferes 
with  mastication,  speaking,  and  swallowing.  The  lips  seem 
swollen,  there  is  a  copious  flow  of  mucus  and  saliva,  and  the 
mucous  lining  of  the  mouth  presents  a  catarrhal  redness.  If  the 
throat  be  affected  by  the  process,  a  difficulty  in  swallowng  is 
then  created.  In  certain  cases  the  tongue  and  inner  surface  of 
the  lips  become  so  sore  after  the  discharge  of  the  vesicles,  and 
the  separation  of  the  epithelium,  that  no  solid  food  can  be  taken 
for  many  days  (stomatitis  ulcerosa). 

To  th(^  disorders  above  enumerated,  coming  on  ^  after  the 
consumption  of  milk,  there  are  almost  invariably  superadded 
distil  rhances  of  the  digesthe  function^  the  symptoms  of  gastro- 
intestinal  catarrh  with  fever,  and  frequently  the  eruption  nf 
a  vesievlar  exanthema  upon  the  fingers  and  hands.  Children 
especially,  who  have  consumed  a  large  quantity  of  contaminated 
milk,  will  complain  of  pain  in  the  lower  part  of  the  abdomen, 
and  suffer  from  loss  of  appetite,  and  diarrhoea  of  more  or  less 
severity. 

A  variable  number  of  small  vesicles  very  often  make  their 
appearance  upon  the  hands,  about  the  nails,  and  upon  the  proxi- 
mal ends  of  the  fingers,  being  developed  usually  at  the  same  time 
with  the  aff(^cti()n  within  the  mouth.  The  vesicles  are  at  first 
only  the  size  of  a  millet-seed,  and  contain  a  transparent  fluid ; 
but  they  increase  in  size  rapidly,  while  their  contents  become 
purulent,  and  of  a  turbid- white  color,  so  that  they  present  the 
appearance  of  ordinary  pustules  of  medium  size.     The  vesicles 
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are,  for  the  most  part,  separate  and  distinct^  but  some  become 

continent,  especially  those  abont  the  nails  and  the  posterior 
aspect  of  the  phalanges.  The  process  of  liealing  occnpies  usu- 
ally from  two  to  three  weeks,  and  generally  terminates  without 
injury  to  the  nail  In  exceptional  cases  only  there  is  developed 
a  severe  paronychia,  accompanied  by  mortification  and  loss  of 
the  nail. 

If  the  specific  virus  is  tmnsf erred  by  the  opemtion  of  milk- 
ing^ there  will  then  be  observed,  at  the  expiration  of  the  period 
of  incnbation,  a  vesicular  eruption  npon  the  handi^,  tiie  course  of 
which  is  preci^sely  similar  to  the  Joeal  process  produced  by  the 
drinking  of  the  milk.  The  patients  complain  at  the  same  time 
of  lnmdache,  a  senisation  of  heat  and  smarting  within  the  mouth, 
and  dysphagia  ;  while,  in  addition  to  th*'  eruption  on  the  hands, 
rt»d  patrhes  may  appear  here  and  there  on  the  arms  and  breast, 
and,  in  mre  instances,  a  vesicular  eruption  on  the  face.  This 
latter  eruption  may  show  itself  as  well  after  a  direct  infection 
through  the  hands,  as  after  drinkint?  the  nulk,  and  presents  fre- 
quently a  resemlilance  to  small -pox. 

In  one  case  an  eruption  covering  the  entire  body  was  observed 
after  the  consumption  of  milk  (Bireber).  In  another  instance 
an  eruption  of  bright  red  spots  appt^ared  on  the  lower  extremi- 
ties and  the  upper  portion  of  the  body,  and  these  subsequently 
became  covered  with  thin,  wliitish  scales  (Ilislop), 

All  these  cutaneous  prn]>tions — the  vesicles  on  the  external 
surfaci'  of  the  li]>s,  on  the  facv  and  hands,  associated  occasion- 
ally with  a  very  similar  erupt lo)*  o?i  llie /eel,^  between  the  toes  - 
gradually  dry  up,  and  are  converted  into  tiiin  brownish  Si'ales, 
wlii(4K  in  tilt*  course  of  nine  or  ten  days,  fall  off,  tliough  fre- 
quently a  longer  timn,  two  or  three  weeks,  is  required  before  the 
healing  process  is  completed. 

There  has  been  obsei'ved  in  extremely  rare  instances  a  vesi- 
dar  exanthema  on  the  breasts  of  ivomen,  analogous  to  the  affec- 
'H  of  the  udder  in  the  cow. 

Nozenkn  (loo.  cit.)  observed  an  eruption  of  wart-Ukc  nodules  on  the  breast  of  a 


*  A  ▼fsaicnlaT  and  papular  eraption  on  the  feet  m  rare,  there  b«ing  in  all  bnt  three  oc 
ELT  authentic  inatancea  on  records 
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womaD,  accompanied  by  decided  indications  of  inflammation,  all  of  which 
appeared  after  she  had  allowed  her  milk  to  be  drawn  by  a  sick  lamb  (the  exact 
nature  of  whose  malady  was  not  determined).  The  tumors  were  so  large  as  to 
require  removal.  Holm  (loc.  cit.)  saw  small  vesicles  developed  on  the  nipple  of  a 
woman,  shortly  after  her  confinement  Scales  were  formed  upon  the  seat  of  the 
vesicle,  and  in  a  few  days  recovery  ensued.  The  patient  suffered  at  the  same  time 
from  angina  tonsillaris.  This  woman  had  been  drinking,  daily,  milk  obtained  from 
cows  affected  with  foot-and-mouth  disease,  and  had  also  been  attended  by  a 
young  girl  who  had  herself  milked  these  very  cows. 

There  have  been  obsei-ved,  in  still  rarer  cases,  in  addition  to  the 
vesicles  upon  the  inner  surface  of  the  lips,  and  the  slight  inflam- 
mation of  the  velum  of  the  palate  and  the  tonsils,  a  development 
of  scales  upon  the  mucous  membitine  of  the  nose,  combined  with 
symptoms  of  a  peculiar  catarrh.  The  stomatitis  is  sometimes 
accompanied  by  a  severe  glossitis.  Briscoe  describes  a  case  in 
which  the  tongue  became  so  swollen  that  it  projected  fi-om  the 
mouth  to  the  extent  of  an  inch  and  one  quarter.  Articulation 
became  impossible,  swallowing  was  rendered  difficult,  and  respi- 
ration obstructed.  Extensive  ulcerations  wore  formed  at  the 
same  time  on  the  mucous  membrane  of  the  mouth,  though  upon 
the  external  surface  of  the  skin  there  was  no  appearance  of  any 
eruption.  There  was  intense  fever  at  the  outset,  and  the  patient 
was  able  to  take  nothing  but  liquid  nourishment.  The  disease 
lasted  four  weeks. 

The  mildest  forms  of  this  affection  appear  to  consist  of  an 
angina,  accompanied  by  a  catarrhal  stomatitis. 

Tlie  appearance  of  pustules  and  vesicles,  not  only  on  the 
hands,  but  also  on  the  wrists,  and  furthermore,  the  development 
of  a  phlebitis  proceeding  from  an  ulcer  upon  the  finger  (Fangel), 
are  w^orthy  of  mention  as  forming  the  less  frequent  concomitants 
of  the  disorder. 

An  inoculation  succeeded  by  pretty  severe  symptoms  came  under  the  observation 
of  Gaupp  '  (Schorndorf).  A  man,  twenty-six  years  of  age,  who  had  the  care  of  a 
cow  suffering  from  foot-and-mouth  disease,  Avas  seized  with  fever,  vomiting  of  yel- 
low matter,  great  prostration,  pain  in  the  forehead,  racking  pain  in  the  joints,  and 
a  feeling  of  oppression  about  the  cUost,  and  was  obliged  to  take  to  his  bed.  Upon 
the  sixtli  day  a  vesicnlnr  erujition  appeared  on  the  chin,  extending  upward  so  as 


'  In  Hering^s  Repertorium  der  Thierheilkunde,  1872,  p.  10. 


FOOT-ATm-MOUTH  DISEASE  IN  MAK.  529 

to  involve  about  one-half  of  the  cheeks,  and  also  on  the  dorsal  surface  of  the  hands 
and  forearms.  The  vesicles  were  at  first  the  size  of  a  lentil,  and  were  surrounded 
by  a  red  areola ;  they  gradually  enlarged  to  the  size  of  a  pea,  and  became  filled  with 
a  transparent  lymph,  which  subsequently  became  more  and  more  turbid.  The 
eruption  was  accompanied  by  severe  burning  paius ;  the  mucous  membrane  of  the 
mouth  became  of  a  bright  red  color ;  from  the  salivary  glands  there  was  poured  out 
a  copious,  viscid  mucus,  while  the  sublingual  and  maxillary  glands  were  enlarged. 
The  temperature  of  the  body  was  elevated ;  the  pulse  moderately  accelerated,  and 
there  was  complaint  of  constipation,  insomnia,  and  loss  of  appetite.  The  eruption 
which  came  out  on  the  face  and  upper  extremities,  but  which  was  absent  from  the 
rest  of  the  body,  resembled  the  exanthema  of  variola. 

The  course  of  the  disease  is,  on  the  whole,  mild.  Young  chil- 
dren only,  who  frequently  lose  all  appetite,  and  in  whom  the 
disturbances  of  the  digestive  function  (diarrhoea)  assume  a  grave 
character,  become  exceedingly  debilitated,  and  now  and  then 
succumb  to  the  disease. 

The  duration  oi  the  entire  process  is  variable.  Recovery 
often  takes  place  in  from  five  to  eight  days,  especially  when  the 
infection  has  resulted  from  an  inoculation  of  the  hands  ;  as  a 
rule,  however,  the  affection  is  prolonged,  as  in  the  case  of 
animals,  to  from  ten  to  fourteen  days,  or  even  to  three  or  four 
weeks.  The  prolonged  dui*ation  is  attributable  to  the  fact  that 
the  ulcers  on  the  hand,  or  within  the  mouth,  assume  a  malignant 
character,  and  heal  but  slowly. 

The  malady  terminates  in  the  great  majority  of  cases  in 
recovery,  a  fatal  issue  resulting  but  rarely,  and  then  usually  in 
the  case  of  a  weakly,  sucking  infant. 

Pr^cy'  observed  in  the  case  of  sucking  babies  emaciation,  and  in  several  instances 
death  under  symptoms  of  uncontrollable  diarrhcea.  Ziim '  reports  the  following 
case  as  having  fallen  under  his  observation:  A  herdsman,  who  had  been  handling 
with  wounded  hands  several  cattle  suffering  from  foot-and-mouth  disease,  was 
attacked  with  fever,  and  subsequently  with  an  aphthous  eruption  affecting  the 
mouth  and  various  portions  of  the  body,  and  eventually  died  manifesting  symptoms 
which  could  only  be  attributed  to  septicaemia.  Ibid.  p.  345 :  A  child,  which  had 
been  drinking  unboiled  milk,  obtained  from  a  cow  suffering  from  foot-and-mouth 
disease,  became  affected  with  so  many  aphthro  and  ulcers  in  the  mucous  lining  of 
the  digestive  organs — as  was  observed  by  Znm  at  the  autopsy — that  death  ensued. 

'Bepertoriiun  der  Thierheilkunde,  1873,  p.  109. 

•  Die  Schmarotzer  auf  und  in  dem  Korper  unserer  Haussaugethiere,  11. ,  p,  344. 
Weimar,  1874. 
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A  fatal  illness  in  a  child  produced  by  drinking  milk  was  furthermore  obseired '  in 
the  district  of  Aix-la-Chapelle 

As  regards  the  frequency  and  distribution  of  the  disease  in 
the  human  subject,  the  reader  is  referred  to  what  has  been 
already  stated. 

Diagnosis  and  Prognosis. 

The  diagnosis  of  the  infectious  aphthous  disease  is,  with  the 
aid  of  the  previous  history  of  the  patient,  by  no  means  difficult 
to  make.  Whenever,  during  the  prevalence  of  foot-and-mouth 
disease,  large  numbers  of  children,  and  especially  those  who  have 
drunk  tlie  milk  of  diseased  cows,  are  taken  ill  with  the  symp- 
toms of  an  aphthous  stomatitis,  conjoined  with  disorder  of  the 
digestive  functions,  such  cases  are  always  to  be  regarded  with 
suspicion.  In  like  manner,  every  vesicular  eruj)tion  appearing  at 
such  times  on  the  hands  and  fingers  of  human  beings  who  are 
in  the  habit  of  coming  in  contact  with  diseased  animals,  should 
excite  the  suspicion  that  an  infection  has  occurred.  The  vesi- 
cular exanthema  on  the  face  may  often  be  confounded  with 
variola,  or  varicella,  and  the  aphthous  stomatitis  with  ulcerative 
stomatitis. 

In  doubtful  cases,  the  diagnosis  might  be  verified  by  the 
inoculation  of  smaller  animals  (goat,  sheep). 

The  prognosis  is,  upon  the  whole,  favorable.  The  epizootic 
aphtha3  of  our  domestic  animals,  when  communicated  to  human 
beings,  is  no*:  a  dangerous  affection,  no  more  than  in  the  case  of 
animals.  Serious  disturbances  are  produced  only  in  very  young 
children,  and  here  assuredly  an  important  role  is  played  by  the 
chemical  alterations  in  the  milk.  It  is  possible  that  fatal  results 
are  produced  in  children  by  the  diseased  changes  in  the  milk 
more  frequently  than  is  commonly  supposed  to  be  the  case.  As 
yet,  however,  only  isolated  cases  of  this  character  are  known. 

Propliylactic  and  Therapeutic  Treatment 

Although  the  predisposition  of  man  to  this  affection  is 
pretty  slight,  and  the  course  of  the  malady  benign,  it  does  not, 

1  Referred  to  by  Fuch»,  Thierarztl.,  MittheUungen,,  1870,  Na  VIL 
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Bvertheless,  seem  unreasonable  to  demand  that  the  milk 
btained  from  cows  suffering  from  foot-und-mouth  disease 
loiild  bti  subjected  in  some  way  to  the  coFitrol  of  the  h)eal  sani- 
iry  officials,  a  measure  which,  up  to  the  jiresent  time,  has  no- 
where, so  far  as  I  know,  been  attempted.  It  wOl  be  a  matter 
>r  further  consideration  wiaetluT  the  state  iirophylactic  mea- 
axes  ought  to  be  extended  so  as  to  forbid  the  sale  of  the  milk  so 
vng  as  the  animals  show  signs  of  fever,  or  while  the  milk  ex- 
iblts  any  abuormal  character^  or  whether  they  should  be  lim- 
bed to  a  simple  ofliriul  mitice  to  the  effect  that  the  malady  is 
revailing  in  such  and  such  localities  and  stables,  combined  with 
warning  to  milk  consumers.  Under  no  circumstances  ought 
lie  milk  of  diseased  animals  to  be  consumed  except  after  boil- 
Og.  As  we  do  not  ]>ropo9e  to  enter  into  any  discussion  of  the 
tote  measures  for  ]>reventing  the  spread  of  the  disease  in  ani- 
aals,  we  may  be  permittt:^d  to  append  a  few  observations 
iepecting  the  therapeutic  treatment  of  epizootic  aphthae  in  the 
imnan  snl>ject. 

As  in  the  case  of  foot-and-mouth  disease  in  animals,  so  in  the 
laman  subject,  in  order  to  promote  the  favorable  progress  of  tlie 
sntiie  process,  it  is  above  all  important  to  abstain  from  all  at^tive 
rherapf^utic  measures,  and  also  to  avoid  all  powerful  apjjlica- 
iona  to  the  affected  parts.  The  treatment  should  be  sprnpht- 
naik  and  principalh/  dietetic. 

If  the  infection  has  been  produced  by  the  milk  of  diseased 
Mimals,  care  should  first  of  all  be  taken  to  secure  a  snp])ly  of 
micuiitamiuati^d  milk.  If  the  stomatitis  is  ext^^nsive,  the  hv- 
qnent  application  of  a  weak  alkaline  wash  (borax  in  soluti(ui)  to 
the  cavity  of  the  mouth  may  be  recommtmdt*d,  with  the  vit-w 
3f  neutralizing  the  excessive  acidit}*.  Cauterization  of  the  pain- 
™1  erosions  and  ulcei"S,  by  means  of  solid  nitrate  of  silve^r, 
**'^^es  to  alleviate  the  pain,  furnishes  n  j^rotecting  covcrin^^ 
^^  the  eroded   surfaces,  and   facilitates  cicatrization.     Cooling 

Jts  may  usually  b<:  administered,  but  sliould  be  withcld  in 

^  of  severe  diurrlnea. 

''he    affections   of    tlie    superficial   integument   (hands    and 

irs)  should  be  treated  in  accordance  with  the  general  rulrs  of 
^  rerv. 
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Ueber  ScorpiooenslidL  Woe^ 
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dr  MChl  de  m€d.  milit,  1864,  p^  13&- 

;  pir  It  piqdre  da.  Scorpion.    Compi.  f«L 

,  Soi  Fall  Ton  Verletznng  durdi  Stsorpi* 

.  Jl<a.  8v  1888l — Jmrntj,  EsBai  sur  le  nam 

^"rn     SiL  18^  p. ¥n,  t97tk^Ih§ttda^Arat^, 
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r«^  A  C^  ISict  4#  ite  me  <iff  Oe  SeoloiieDdra  beroe  (Cendpedr). 

.  of  Sed.  Srirwnm,,  188i»  p.  gfli     fiag»ri«ity,  PiqOre  de  U  Scoloj 

Gu.  dtt  fidfNt.  Ko^  81, 18m 
fi  X,  TqgiAete  Waaden  bri  Thieren  tmd  Menschen  darch  dfo  Bi* 
a  O^ct^l&m  imliiiBfifrinlfn  llliiir^uiioe.     Yirdiow's  Arcbir  1  pttfa. 
Bd.  47.  p.  3^  18S8L— Winnie*  Tbe  Esttpo,  or  Poison  Spider  of  Nrvr 
Iffd.  TisKs  md  Gis..  Not.  12,  p.  570,  1870. — Z7cl^,  Ver^ftnogfti  dflitft 
BRibcase  in  dcr  diviKiist^ppe  im  Sommer  1SG9.    Petersb.  med 
1$70^  1  Heft,  ^  U. 
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Ueber  Tarantelbiss,     WochenbL  der  Qeeellflcbaf  t  der  wiener  Aerate^  1866, 
>  255. 
Oompare  further,  Billroth,  Th.^  Von  den  vergifteten  Wunden,  Handbuch  der  aUg. 

0.  spec.  Cliirurgic,  t.  Pitha  u,  Billroth,  B,  I,  II  Abth.,  Ill  AbachiL,  p.  66  ;  also, 
Die  Jahrusbericbt«  tiber  die  Leistungcn,  etc,,  in  der  gesammteu  Mcdicin,  yon 
VIrchLtw  iind  llirsch;  A.  HirscJi^  Acute  InfectiouMkrankheiten,  B.  n  t.  1366- 
1873. 

There  exist  numerous  insects  which  have  the  power  of  pro- 
lacing  in  man,  by  their  sting,  inflaramation  and  poisoning  of 
^peater  or  less  severity.  Passing  over  the  cutaneous  parasites, 
rbich  are  treated  of  in  another  portion  of  thia  work,  and  also 
Tariety  of  flies,  gnats,  and  mosquitoe&s,  we  come  to  certain 
;yTnenoptera  (bees,  wasps,  hornets),  arachnida  (scorpions,  spi- 
.eis),  and  some  forms  of  the  myriapoda  (scolopendm),  which 
specially  demand  our  attention. 

1.  Infextion  by  the  ding  of  insects^  and  especially  by  that  of 
•ertain  flies,  is  an  affair  of  frequent  occurrence^  yet  it  is  impos- 
il>le  to  state  with  certainty  wliether  tlie  sting  foiTns  in  itself  the 
njurious  agent,  or  whether  the  insect  serves  merely  as  the  vehi- 
cle for  the  implantation  of  some  other  virus  (e.^.,  cadaveric 
lioison,  or  the  poison  of  malignant  pustule).  Such  cases  of 
Blection  by  insect  stings  are  often  characterized  by  very  severe 
symptoms,  and  frequently  terminate  fatally.  There  is  com- 
Houly  found  at  the  seat  of  the  sting  a  very  painful  tumefaction, 
^tli  deep-seated  inflammation  and  an  inJiltration  of  the  sur- 
"Olinding  tissue.  As  a  n^sult  of  tln^  constitutional  infection, 
here  will  also  be  observed  an  intense  fever,  great  resth^ssness, 
•^d  inflammations  of  the  internal  organs.  Steffen  describes  a 
^ee  of  this  sort  occurring  in  a  boy,  ten  years  old,  which  ter- 
^nated  fatally. 

2.  Iii/ecikm  by  the  sting  of  bees,  tcasp,%  and  hornets. 

The  so-called  hymenoptera  constitute  the  ordi^r  nf  the  poison- 
stinging  insects  Oiynnmoptera  aculeata),  and  are  character- 
essentially  l>y  being  provided  with  a  denticulated  sting,  into 
1  tlie  excretory  duct  of  the  poisonddaddiM-  opens.  The 
-n-bhidder  receives  the  secretion  of  two  pyriform  glands, 
contents   of    this    bladd(:r  are   ejaculated    into   the  small 

nds  made  by  the  stingy  gi^'ing  rise  to  a  pretty  severe  and 
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painful  inflammation.  The  skin  at  these  points  becomes  indu- 
i-ated  and  reddened  to  a  varied  extent.  The  pain,  redness,  and 
swelling  disappear,  as  a  rule,  in  the  course  of  a  few  hours,  but 
in  many  instances  continue  for  one  or  two  days.  Suppuration 
rarely  ensues. 

Wounds  of  this  character  have,  in  rare  instances,  been  known 
to  be  followed  by  symptoms  of  blood-poisoning,  and  now  and 
then  by  a  fatal  result.  Such  dangerous  stings  are  mostly  inflict- 
ed in  certain  special  parts  of  the  body,  as  for  instance  near  the 
eyes,  ears,  and  lips,  and  occur  in  feeble  women  or  in  old  personsw 
The  constitutional  symptoms  are  usually  nausea,  faintness,  great 
weakness,  vomiting,  praecordial  distress,  difliculty  in  breathing, 
also  coldness  of  the  extremities,  and  frequently  petechiae  on  the 
body,  or  the  general  eruption  of  a  pale-reddish  exanthema,  either 
resembling  that  of  measles,  or  in  the  form  of  wheals,  with  intense 
itching.  Less  frequently  an  excessive  thirst  is  experienced,  and 
a  hoarseness  increasing  to  an  absolute  aphonia.  In  place  of  the 
slight  redness  and  swelling  in  the  vicinity  of  the  sting,  there 
appear  at  times  an  extensive  tumefaction  and  lividity,  which 
may  involve  a  large  portion  of  the  affected  limb,  or  even  the 
entire  body.  These  phenomena  last  for  several  hours,  disap- 
pearing in  favorable  cases  speedily,  or  within  a  few  days.  In 
many  instances  death  ensues  witliin  a  quarter  of  an  hour,  or  even 
a  few  moments.  It  is  probable  that  in  such  cases  the  virus 
has  been  ejected  from  the  sting  directly  into  a  blood-vessel. 

A  fatal  result  may  likewise  ensue  when  human  beings,  par- 
ticularly children,  are  attacked  by  an  entire  sw^arm  of  these 
insects,  or  when  the  seat  of  the  sting  is  in  the  throat.  The  lat- 
ter accident  happens  when  fruits  or  liquids  are  taken  into  the 
mouth,  in  which  some  insect  of  this  order  happens  to  be  con- 
cealed, the  puncture  being  inflicted  in  the  mucous  membrane  by 
the  insect  on  its  way  down.  In  consequence  of  the  acute  swell- 
ing and  the  oedema  of  the  glottis,  suffocation  may  be  produced 
witliin  a  very  short  time. 

3.  Infection  hy  the  sting  of  scorpions. 

Scorpions — ^belonging  to  the  order  of  arachnida — are  com- 
posed of  a  short  cephalo-thorax,  which  articulates  along  its 
entire  breadth  with  the  abdomen.    The  latter  is  divided  into  two 
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rts,  a  cylindrieal  anterior  portion,  compoaed  of  seven  joints, 
ind  a  compressed,  oaiidifonn,  posterior  portion,  terminating  in 
ineurvcd  sting,  provided  with  two  poisun  j^dands. 
Scorpions  inluibit  liot  countrtes,  and  are  met  with  in  Europe 
1  far  north  as  the  southern  slope  of  the  Alps.     They  live  imder 
tones  and  th*^  bark  of  trees,  in  the  sand,  or  beneath   plants, 
laking  their  waj  also  into  houses.     Tlie  most  important  spe- 
ies  ai*e  :    Tlie  European  scoi-pion  (sc.  enropaias)  of  Italy,   the 
3l,  and  southera  France;  the  scorpio  oecitanus  of  northera 
ica,   southern  Spain,  and  southern  France  ;  and  the  scorijio 
r,  the  largest  and  most  dangerous  of  all^  inliablting  Asia  aud 
ica.     Scorpions  are  also  found  frequently   in  Texas,  Syria, 
Iw  Granada  (Colombia),  and  in  Algiers. 

Jousset  describes  the  contents  of  the  poison-bladder  as  a  colorleas,  clear  liquid, 
an  add  reaction^  who»e  Bpt'cific  gravity  is  somewhat  higher  than  that  of 
Iraten  Microacopiaillj,  the  poit*uu  appearH  perfectly  transparent.  EpitheUEil  clIIs 
Bd  a  finely  granular  mass  are  found  in  it,  but  these  elements  are  not  constant. 
rilliin  the  pomon-bladeier  of  a  ruedinm-Bizcd  scorpitJU  (a^.  oceit^ntis)  there  are 
UttGd  about  two  niiUigmmmea  of  powon,  a  quantity  suffident  to  destroy  rapidly  a 
iam-aized  dog.  According  to  the  experiments  of  Jousaet  on  frogs,  the  poison 
icks  at  once  the  red  blood-corpiiseles,  causing  thcni  to  ndherc  lo  gnc  another, 
ad  thus  forming  ma^sses  which  plug  the  capillarieii,  iind  thereby  ohstnict  the  circu- 
ion. 
Hcinzel  perforaK  d  experiments  upon  frogs  and  birds ;  both  the  within  a  few 
icconda  after  the  sling  of  a  jicorpion,  death  taking  place — as  when  curare  has  been 
administered— without  convuIsioUH,  from  paralysis  of  the  peripheral  nerves,  rcspira- 
ion  being  accelenited.  Gnyon^  in  his  esjieriments  with  scorpion  poison  upon  dogs 
ad  guinea-pigs,  noticed  violent  erecthjis  of  the  penis^  a  symptom  which  was  also 
Observed  by  Delange  in  Algiers  iathe  human  subject.  GuyoL  '  in  the  course  of  his 
expenmenta,  saw  a  guinea-pig  destroyed  in  hfteen  minutes,  and  a  large  dog  in  til'ty 
minut 
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Tlie  action  of  the  poison  it^  inlim^iin^d  by  the  Bize  and  strenr^th 

if  the  wounded  animal,  the  quantity  of  tlie  poison  introdu^'ed^ 

'^-^  number  of   etings,  and  tlie  su^^t^eptibili ty  of  the  wounded 

iividnal.    The  symptoms  are  said  to  be  more  s^evere  in  suimmT 

in  in  winter.     Childif^n  incur  greater  danger  than  adults. 

The  Enropc^an  srcirpion  gives  rise  by  its  sting  to  an  [U'ut*% 

ml,  and  painful  iuHammation,  wliich  generally  disappears  in 

'  Joun  de  med.  v*;t.  de  Lyon,  T.  YIII.  p.  191,  1852. 
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the  course  of  a  few  hours.     The  large  scorpions  of  hot  connl 
(Syria),  on  the  other  hand,  are  much  more  formidable. 
etii^  is  quite  virulent,  acting  more  energetically  in  manj 
than  the  poison  of  a  serpent.     In  the  fatal  cases,  such  as 
frequently  in  Algiers,  especially  in  children  and  debilitated 
BCnis,  there  are  observed,  as  the  most  important  symptoms,  Urid-' 
ity  of  the  face,  cyanosis  of  the  lips,  weakened  pulsation  of  tl 
heart,  a  small  and  retarded  pulse,  erections  of  the  penis,  ^> 
restlessness,  severe  vomiting,  involuntary  faecal  evacuations, 
finally,  at  the  expiration  of  seveml  hours,  death,  with  sym 
of  cedema  of  the  lungs.     At  other  times,  after  the  manifest 
of  very  violent  symptoms  of  constitutional  infection— with 
TuMons,  uueonsciousuess,  and  excited  action  of  the  heart— I 
pfttient  is  restored  to  health  upon  the   tliird    or   fourth  da: 
Posada- Arango  (New  Granada)  points  out  a  symptom  wliirh 
regards  as  pathognomonic,  and  quite  independent  of  the  woi 
vix. :  a  sensation  of  numbness  and  heaviness  in  the  tongue,  cai 
ing  on  immediately  after  the  injury,  a  form  of  paresis  of  the  li 
gual  and  h^-poglossal  nerves,  rendering  it  difficult  to  move  ti 
organ,  and  interfering  with  speech.     At  the  same  time  the 
of  taste  and  touch  ai>pear  to  be  impain^. 
4.  Infection  by  the  Bite  of  Spiders. 
Spiders,  belonging  also  to  the  class  of  arachnida^  are  armed 
with  hook-shaped  mandibles,  moving  horizontally,  at  the  apci 
of  which  the  excretory  duct  of  the  poison -gland  empties.    The 
virus  pouring  into   the  wound  (produced   by   the  blow  of  tl 
claw\  causes  in  the  smaller  animals  instantaneous  death. 

The  bite  of  the  biixl  spider  of  South  America  {mygaU  ari^ 
evJarlaX  which  lias  a  body  of  from  two  to  two  and  a  half  incba 
in  length,  is  said  to  produce  in  man  a  prolongpd  inliammatioi^ 
with  suppuration  and  callous  cicatrization  (Schmarda). 

The  bite  of  the  scorpion  spider  of  Costa  Mica^  of  the  genus 
Mf/fjah\  proves  dangerous  to  man  in  rare  cases  onh'.  It  n^^ 
bites  except  when  irritated  or  disturbed,  wounding  genej-aUv  in 
the  feet  or  in  the  scrotnm.  The  bite  prodxices  no  general  infa;* 
tion,  thi^re  being  merely  a  superficial  and  i*apidly  spreading  der- 
matitis, with  serous  exudation.  The  bitt*-n  pei-sons  experience 
st*vere  smarting  pains ;  vesicles  are  formed  at  the  seat  of  tlw 
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wound^  which  are  filled  witli  a  sero-mucous  fluid,  iVfter  the 
epideniiis  becomes  detached,  there  remains  an  ulcerated  surface, 
wkirli,  like  erj^sipelas,  spreads  rapidly  upon  the  periphery  {v. 
Frantzins),  and  fonns  the  seat  of  a  cupious  secretion. 

In  the  steppes  of  the  Kirgheez  there  is  found  a  spider  (Latro- 
dectus  htgitbris)  whicli  measures  about  half  an  hich  in  length, 
and  which  is  extremely  dangerous,  espeeially  to  large  animals. 
One- fifth  ui  all  those  bitten  are  destroyed,  although  of  human 
beings  thus  wounded  only  four  per  cent,  die,  Tlaere  is  experi- 
enced, after  the  wound,  a  smarting  pain  at  the  seat  of  the  punc- 
ture, gradually  extending  over  the  limbs  and  entire  body,  while 
there  is  an  absence  of  all  redness  and  swelling.  This  is  rapidly 
followed  -by  cold  sweats,  restlessness,  dizziness,  mental  anxiety^ 
depression,  vomiting,  cyanoslsj  convulsions,  and  a  typhoid 
condition.  Tliese  symptoms  do  not  abate  Ix^fore  the  third  or 
fourth  day,  while  a  fatal  result  may  occur  after  two  or  three 
days  (Ucke). 

The  katipo  spider  of  New  Zf aland,  by  its  bite,  produces  a 
white  vesicle  at  the  seat  of  the  wound,  whicIi  is  surrounded  by  a 
red  areolaj  and  is  attended  by  severe  pain.  The  pulse  is  scarcely 
perceptible,  and  greatly  retarded.  Great  dyspna3a  is  obseiTed^ 
with  lividity  of  tlie  fact\  and  cold  ^extremities.  If  ap]>r(ipriate 
treatment  is  employed,  the  symptoms  gradually  disajipear,  and 
recovery  ensues  in  the  course  of  a  few  days  (Wrigiit). 

In  the  South  of  Fnuice  and  in  Spain,  especially  in  the  vicin- 
ity of  Tarragona,  there  is  found  a  spid^^r  that  is  greatly  fean-d 
on  account  of  its  biti>  (the  arajuu  trednlm  f/ulfaiu.  ihrridiuni 
Tnalinignata)^  measuring  nearly  half  an  inch  in  lengtli,  and  fur- 
nished with    largely  developed    poison-glands.      Tlie   virus   is 
thought   to    exercise  a  spfM-itic   action    upon    the  nriTous   and 
muscular  systems.    The  effects  of  tlje  poisoning  disajipear  with  in 
a  short  time,  although,  in  many  instances,  especially  in  the  heat 
the  summer,  a  feeling  of  uneasiness  n^mains  (Sclimarda), 
The  tarantula  {bjctisa  farauftila)  is  met  witli  in  Italy,  and  is 
eatly  feared;  it  nit^asures  as  much  as  an  inch  and  a  half  in 
agtiu  and  lives  in  holes,  which  it  digs  in  tin*  ground.      The 
lenomena   following  the  bite    arr^    similar  to   those  of  other 
sects  already  described.    Tlie  notion  that  persons  bitten  by  tlie 
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aecompanied  by  an  ex?oes- 

tusij  origiiiates  in  a  wide-sprad 

onsupport-ed  by  facte,    Urn- 

kimself  with  a  taruDtiila  obtaint^ 

recrfring  a  bite  in  the  bajid.  % 

in  the  arm.     An  eruption  of  wheal.^ 

bat  a^e  from  this  tbere  were  no 

\  anxiety. 

;  iy  Or  MEr  ^xolapendra  (centipedes). 

Ike  order  of  Myriapoda — are  ineects 
and  have  an  elongated,  cylmdrical 
figments  is  provid*^  with  a  pair 
pair  of  feet,  attached  near  the  head,  arp 
L  of  food.   These  form  a  sort  of  ''foot 
^ireepiirtkifi  of  which  contains  more  joints,  ami 
vidk  poBOO-glands  and  a  terminal  claw  capable  of 
mandibles  enable  centipedes  to  trans- 
destroy  them  by  the  poison  that  is  dii* 
I  A^vonad.    *nie  scolopefidra  niorsUafis  k  fomid 
in  aoittliera  Europe ;  it  lives  beneath  imp 
oldwaDa. 

;  oeenrring  after  the  bite  are  as  follow  :  At  fim 
:  b  expCTMiced,  which  is  soon  followed  by  an  intense 
paia.  vUrli  €Xt**nd5  to  the  entire  limb.  At  the  Beat  of  the  punr- 
tmi^  a  red  spot  appears,  which  gradually  enlarges  and  beooraes, 
faallT.  p^ectly  Uack  in  the  centre,  as  in  the  ease  of  malignant 
p^srale.  Lymphangitis  and  lymphadenitis  of  the  adjacent  lym 
Italic  glands  fevquently  supervene.  The  constitutional  sTrap- 
foms  coD^si  of  gneat  mental  anxiety,  pain  in  the  limbs,  im^n- 
iariiy  <rf  the  pulse,  dizziness^  headache,  and  vonaiting.  In  nu^ 
instances  death  re:?ults,  with  convulsions,  even  within  live  or  six 
hour^  as  has  lieen  often  observed  in  Texas,  for  instance,  aft^ 
the  bile  of  the  scolopendra  heros  (Wood), 
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The  tn>atment  of  all  the  stings  and  bites  abOTe  deacrih^ 
iibiHU  the  same.     The  best  applications  are  cold  compreS5?es,  ic»*. 
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lead-water,  and  ammonia.  In  wounds  inftieted  by  the  hymenop- 
tera^  it  is  well  to  ascertain  whether  the  sting  has  been  left  in  the 
wound,  and  this,  if  found,  sliould  be  extracted  with  a  fine  for- 
ceps. In  the  case  of  spider  bites,  the  withdrawal  of  the  vii'us  by 
a  cupping-glass,  and  the  application  of  the  actual  cautery  to  the 
wound,  can  also  be  resorted  to. 

Theloeal  applieatlon  of  (iminonki,  combined  of  ten  with  the 
internal  administration  of  water  of  ammonia,  has  been  proved  by 
experience  in  all  these  poisonings  to  be  attended  by  favorable 
results,  and  its  employment  seems  reasonable,  iiiasmuch  as  when 
ap|>lied  externally  it  has  the  effect  of  neutralizing  the  acrid  virus. 
A  favorite  internal  remed^^  is  water  of  ammonia  combined  witli 
brandy  or  hot  tea,  with  the  view  of  producing,  at  the  same 
time,  diaphoresis. 

Dalange  recommends,  in  the  case  of  a  scorpion  sting,  the 
application  of  a  firm  ligature  above  the  seat  of  the  wound,  also 
three  or  four  incisions,  from  a  quarter  to  half  an  inch  in  length, 
over  the  wound,  and.  finally,  the  employment  of  suction  by  the 
mouth.  In  New^  Granada  a  popular  remedy  is  employed  with 
success  to  relieve  the  peculiar  paresis  of  the  tongue  in  the  case 
of  scorpion  stings;  this  consists  in  holding  in  tlie  mouth  the  slice 
of  a  very  sour  lemon. 

In  tlie  case  of  centipede  bites  Sebastiany  advises  the  internal 
administration  of  tifteen  grains  of  carbolic  acid,  cumbined  with 
thirty  of  chlond,  and  extenml  astringent  applications. 
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^^miana^  Traits  surles  venim  de  la  Viji^rc,  Florence,  1781.^ — Canton^  Viper  Bite  in 
tlie  Thumli.  Lancet,  11,  Aug.  6,  IS^l.—ffebiZf'K  Zur  Pathol ogie  mid  Tliera- 
pie  der  Vergiftun*;  diucb  Viitcmliisa,  WochfuLL  der  Ges.  dcr  Wien.  Aerzte, 
1866^  p.  169.  njidcni,  1867,  Kaa.  Ill  and  17. — Encognlre^  Des  accidents  caas^ 
par  la  piqilre  du  ^iTpent  de  la  Martinique.  Mont  pel  lier,  1805.  —  B^mUH, 
L.  r/^  Etude  811  r  la  morsure  de  vipi^re.  Paris,  18fj7, —  Viaml-Graml-Affn^nUf 
De  la  iCtalitfi  dc  la  tnoraure  des  vip&res*  Gazette  des  Hopitaux,  Kos.  fS2  and  05, 
1868.  n>ideni,  1809,  Nos.  48,  49,  and  r)A.~^rhtron  et  Ooujon.  Siir  rartion  du 
vcnin  de  la  vip^Te.  Compt.  rend.,  LXVIT..  Xo.  10,  im^.—Mmidic,  Znr  Cmw 
istik  degVrpemlnsse.'*,  Wien.  med.  Presse,  Nos.  25-27,  187t. — Fi^t^hr,  Ein  Rirts 
der  KrcTizcittcr  fVii^ems  Benis).    Zeitsehrift  fur  Wundiirzte  und  Gcburtaheifer, 
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d^uxm  tSiiIru     On.  da 
Aerztev  IBH^p. 
InjectiaB  Toi 
1873^  No.  Sa 
iA  tbe  Ptofinoe  of  Scuui  Trmwi 
lad  I9S9;  «ko  in  Ard).  g^.  Dfc. 
^  Hie  Tcttom  of  the  IUtllenk& 
Med.  Ti^  and  Gaz.,  1869,  m.l. 
TcBOHi.     Anier.  Joumml  uf  Ked. 
p.  4lZ—MdfWd.  «?.  Jt,  ExpeEWQifei  on  tbe  Pokoii  of  tbe 
Mbd.  J41VL,  1^67,  pfL5Saad54SSL    On  Uie  Tktatsicst  of 
s  ifcpwf  ■»  ^hg  ftnyim  of  Practical  mad  SdeotiJic  Med- 
pk  M^,  tsn — JwL  /^  ExpexiiMefiis  wiUi  tlie  Fdsoii  of  Ik 
T«k  Ifed.  Rccofd,  p.  Sdd.  1068L--Sft#p«,  /. 
of  Oe  Obljca-dMXpellix     lAOCseC,  p.  5S«,  p.  (11^ 
%  JE«  lite  Ife  ActaoB  «i  lie  Ooliim  Poison.     EduL  ll«d  JoqTh 

of  Indm;  being  a  Docrip- 

Pyfoiiisiila^  with  an  Aocoimt  of  tk 

folio,  1^73 — C^le,  W,,  Los  of 

par  wrpenta  i  sonnettea      Bee  tk 


m  the  Jahreri>ericht  iiber  dii  Vott^ 
Madicin  tod  Vifchaw  a  WsA 

to  the  class  of  reptiles^-are  amipd  with 
iBrvrt^  twtli,  whkh  ai^  iBtended  merely  to  enable  them 
ID  £i5^t^  ^P^  tbeir  prej ;  and  ^ome  varieties  ai'e  also  provided, 
-  —  ^  -  -  wich  h^om  or  ffroor^ fangs,  which  form  the  excre- 
•f  a  pocsoa-gland^  and  coiidact  into  the  wound  the 
|^X5*>a  «r3Eprv5^^  hj  the  action  of  the  temponil  iniisrle,  Tlie 
r«K5«Hi'fan^s.  which  ar^  fomisht^  with  a  central  tubnlar  cavity, 
ar**  simattHi  in  the  small  upper  jaws,  one  on  eaeli  side.  Tin? 
it^ih.  wlm^h  are  at  fir?t  movable,  after  their  complete  develop- 
men?,  become  firmly  attached  to  the  upper  jaw,  which  is  movt- 
M**-  When  the  animal  is  at  rest,  the  fangs  occupy  a  hori/zmfal 
position,  being  concealed  in  a  fold  of  the  gum.  hut  when  the 
mourh  is  opened,  they  become  erected  by  the  action  of  the  so- 
calltxl  quadrate  bone,  by  which  motion  the  upper  opening  of  tht? 
tubular  lavity  is  conneint»d  with  the  orifice  of  the  duct  of  the 
p.>is<»n-f:land.    Each  poison-gland  rori-esponds  to  a  TKii(>Ti<i  L^an^l 
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and  is  composed  of  a  simUar  structure.  The  excretory  duct  is 
slightly  tortuous,  and,  just  before  its  point  of  union  with  the 
fang,  is  provided  with  a  powerful  constrictor  muscle.  As  the 
act  of  biting  is  produced  by  the  forcible  closure  of  the  jaws,  in 
like  manner,  by  the  action  of  the  temporal  muscle,  the  poison- 
gland  is  compressed,  and  the  poison  ejaculated,  and  with  such 
force  that,  in  the  case  of  rattlesnakes,  for  instance,  the  poison 
may  l^*-  (ejected  to  a  distance  of  several  feet. 

Respecting  the  liabits  of  snakes,  it  may  be  remarked  that  the 
majority  of  them  inhabit  tropical  countries,  and  live  for  the 
most  part  in  the  %voods,  beneath  tlie  foliage,  and  in  holes  in  the 
ground.  Some  varieties  are  in  tliL^  habit  of  climbing'  trees  and 
bushes,  while  others  live  in  the  water  or  in  the  sea. 

Systematic  Class rjicatlrm  of  the  Venmiious  J^nakes, 

L  Suh-ordt^r  :  Vij^rrs  (  Viperina).  Tlie  upper  jaw  is  very  short,  and  contains  no 
other  tet^th  behmd  the  hoUow,  ungroovcd  i>oison-fiings. 

1.  FitmUy  :  Burrowiwj  ripers  {C'rotnlkltp}.  A  deep  pit  on  each  side  of  Iht*  he^d 
lietween  the  nostril  and  the  eye.  The  tiiil  is  |>rL'lieui5ilej  and  is  furnished  witli  homy 
appendages.     Amerit^a  and  Asiii. 

M^ittlritrmke  (CrotHlifS).  Tail  fumiwhed  with  a  rattlp.  Rattlesnake  (Cr.  duri^mut)^ 
south-eastern  part  of  North  America^  Mexico,  and  as  far  south  as  Surinam*  Gasca- 
▼ella  (Cr.  korridus^  handed  nittlefinake)^  South  America. 

Silent  rattlesnake  i  Larhraia). 

TVutngular-fif'tidM  tttaike  {Tngfmocephalus), 

2.  Family:  Viper  Uiiip.  Ko  pit  between  the  eyes  and  nostril.  Tail  non-prehcn- 
mle  and  destitute  of  liomy  appendages.    Eiuatern  hemisphere. 

MjKT  {  Viprra).  Hind  porti«jii  of  the  head  very  broad,  imd  its  outlines  aharply 
defined.  Common  adder  (adder,  Kreuzott^T,  Feuer-»  K liefer-.  I hilh'n nutter^  mprrrtf 
or  Wi>w  BeruH).  Covered  on  the  sunuiiit  of  thf^  Ik  ad  witli  regular  [iliites.  IJolor 
quite  varied.  A  sure  distinrrui^hing  sign  is  a  dark-colored,  ziyzag  »trii>e  on  the 
Imck,  slightly  raised  above  the  ground  color.  It  inhabits  dtioifj  atvd  wooded  locali- 
tiea  in  mountainous  countries,  living  in  the  clefts  of  nuks  and  in  slinilibery.  It  ia 
met  witli  pretty  often  in  Central  Europe.  The  nhirhl-mpfr  {  Vipera  a*jd&,  V'tpera 
Rrd i).  Su m in i t  o f  th e  iiead  co ve led  w i th  scml eg  * m I y  ;  inn tl i e r  n -hj w. v. ta  v e ry  s i m i kr 
!o  the  comninn  adder.     Tlje  l)ack  without  a  /Jf^za^^  band,  but  covered  with  liirge, 

ILstinct,  dark  spots.     Found  principally  in  tlie  south-western  countries  of  Europe, 

^and-mper  (  Vlprra  ammodytea)  in  Italy. 

IL  Suborder.      Vmom<^m  Mrptid«  {Voluhrifta  venenom).     The  ujiper  jaw  Sm  fur- 

dshed  with  grooved  fangs,  behind  which  are  a  few  solid  teeth,  though  In  mnm 

♦arieties  there  are  no  other  teeth. 
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1.  Family :  T%e  genuiru  venomous  serpents  {Elapidcs).  Body  almost  cjlindrictl ; 
tail  short  and  pointed ;  nostrils  on  the  side. 

Elaps  (Prunkotter).     Many  varieties  in  America,  Asia,  and  Africa. 

Mock'Sejpent  (Bungarus).     East  Indies. 

Shield-viper  (Naja).  This  has  the  power  of  moving  the  front  ribs,  and  ther^y 
distending  the  region  of  the  neck,  in  the  form  of  a  disk.  Specteteledsnake  (<w&ra- 
de-capello,  or  hooded-snake). 

2.  Family:  Sea-serpents  {Hydroiihidw),  Body  and  tail  compressed  laterally. 
Nostrils  on  the  upper  part  of  the  head.     In  the  Indian  and  Pacific  Oceans. 

A.  Viper  Bitea 

In  Central  Europe  (Germany,  France,  and  Switzerland)  there 
are  found  two  species  of  snakes  which  are  moderately  danger- 
ous, viz. :  the  shield  viper  {8childottei\  Viper  a  Redi^  Viper  a 
aspis\  about  three  feet  long,  of  a  reddish-yellow  color,  and 
covered  with  black  spots,  and  also  the  common  viper  {Kreuz- 
otter^  Vipera  Berxis^  Vipera  Pelias\  with  the  characteristic 
zigzag  band  on  the  back. 

In  the  Alps  there  is  often  found  a  black  species  of  the  common  viper —  Vipera 
prester — an  irregular  variety  of  the  common  female  viper,  which  mates  with  the  male 
of  this  species  and  commonly  produces  the  common  viper,  to  which,  likewise,  it 
corresponds  in  respect  to  its  venomous  properties  and  mode  of  life. 

Next  after  Fontana,  whose  work  was  classical  even  down  to 
a  recent  date,  we  are  indebted  to  Heinzel,  BouUet,  and  Viaud- 
Grand-Mamis  for  valuable  observations  respecting  viper  bites. 

Both  varieties  of  vipers,  Vip.  Redi,  and  Vip.  Berus,  are 
equally  venomous  ;  they  bite,  as  a  rule,  only  when  irritated,  or 
in  self-defence.  The  virulence  of  the  poison  is  the  greatest  in 
th(»  spring  (after  hibernation),  in  the  hot  season,  when  the  poison 
appears  to  be  the  most  concentrated,  and  finally,  when  the  poison  ^ 
glands  are  completely  filled.  According  to  Fontana,  the  total 
quantity  of  the  poison  in  both  glands  amounts  to  at  most  ten 
centigrammes.     The  poison  is  of  a  clear,  yellowish  color. 

The  wounds  produced  by  the  bite,  as  is  the  case  with  venom- 
ous serpents  generally,  are  of  a  penetrating  character,  and  two 
in  number,  thus,  •  •  ;  whereas  the  wounds  inflicted  by  a  non- 
venomous  snake  are  of  a  zigzag  shape,  $X  .  In  consequence  of 
the  curved  outline  of  the  poisonous  iangs,   the  wound  likewise 
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presents  a  curved  shape,  and  upon  those  portions  of  the  body 
wliich  the  snakes  are  unable  to  grasp  with  their  jaws  it  pene- 
trates  but  a  short  distance  (about  one  millimetre)  into  the  tis- 
6uei3  ;  in  other  parts ^upon  the  fingers  aud  toes— the  wound 
equals  in  depth  the  enthe  length  of  the  fang  which  has  been 
forced  into  it.  Tlie  head  of  the  viper  may  intilct  a  wound  even 
after  it  has  been  separated  fixnn  the  body  (Viaud-Gfi'and-Marais). 
It  rarely  happens  that  several  bites  are  iatticted  by  the  same 
reptile. 

Of  forty- five  cases  terminatiDg  fatally,  twenty -six  were  ascertained  to  be  males, 
«nd  twenty -one  females.  One-hiili  of  the  fatal  cases  occurred  in  children  imder  tiie 
age  of  lif  teen. 

TJie  seat  of  the  wound  is,  as  a  rule,  npon  the  \ej^,  and  usu- 
ally in  tlie  vicinity  of  the  ankle-joinr,  h^ss  fr*Hiuently,  by  far,  on 
the  head,  face  (in  children),  breast,  or  other  portion  of  the 
trunk. 

Bmall  animals  (frogs*  toads,  rabbits)  die  almost  invariably 
after  the  viper  bite ;  dogs  and  sheep  less  freqm^ntly,  while  in 
larger  animals  (horses,  cattle)  the  wound  is  never  fatal.  The 
ho^,  pole^cat,  and  hedgehog  are  said  to  be  insusceptible  to  the 
virus. 

Symptomatology, 

Immediately  after  the  infliction  of  the  bite,  the  wounded  per- 
son experit^nces  a  pain,  more  or  less  sevrTe,  at   the  s*'ar  of  the 
injury.     A  f«nv  drops  of  blotjd  ooz(*  from  tlie  two  small  wounds, 
around  which  a  livid  redness  very  soon  appears,   attended  by 
extensive   tumefaction.      The  inftaimnatonj  milling  generally 
supervenes  within  an  hour  aftt^r  the  intliction  of  the  wound,  and 
frequently  attains  a  (*oiisiclerahle  size,  involving  a  large  (*xt**nt 
of  tissue,  but  recedes  usually  in  from  four  to  eight  days.     Mean- 
while, pain  is  experienctMl  iti  tlie  seat  of  the  wound  and  its  im- 
aediate  vicinity,  wliihf   the   injured   part   feels   to  Ih^  patient 
enumbed,  its  tempei-atun^  falling-  to  SG"  or  BS^  Fabr,     Within  a 
w  hours  or  a  day  after  tlie  injury,  livid  spots  make  their  ap- 
?arance,  which  are  quite  rliaracteri^tic :  the<;o  spread  from  the 
ounded  part  in  all  directions.     Plilyctiena^  and  gangTcne  are 
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prodaced  ai  the  seal  of  the  wounds  dae  in  part  to  the  tberapei 
tic  measures  reported  to  ^UgutUFes,  ammonia). 

The  Meeondary  cotutUuiwnal  symptoms^  which  often  su] 
Tene  within  a  few  momenla^  and  generally  in  one-half,  o&e,  or 
two  honrg.  are  faintness,  loss  of  consciousness,  chilly  sensa- 
tions, cold  clammy  sweats^  small,  irregular  pulse,  gasping  for 
Iffeath,  sunken  eyes,  fades  Hlppoeratlca^  general  prostration, 
intense  thirst,  Tomiting,  ptaseordial  distress,  occasional  diarrliOMi, 
ictems,  more  or  less  severe,  and  complete  suppression  of  tlie  uri- 
nary secretion.  In  severe  cases  the  patient  is  seized  with  cramps, 
convulsions,  delirium,  and  involuntary  evacuations  of  urine  aad 
faeces,  both  of  which  are  often  mixed  with  blood. 

The  symptoms  of  paralysis  affecting  the  motor  nerves,  begin- 
ning  at  the  periphery  and  extending  towards  the  centre,  afford  t 
signiiicant  indication  that  the  system  has  been  infected.  In  this 
case,  as  hapi)ens  after  the  administration  of  curare,  the  paralyse 
first  affects  the  extremities  of  the  motor  nerves^  then  the  nenre 
trunks  of  the  voluntary  muscles,  afterwards  the  nerve  ct^ntrts^ 
and  finally  the  sensory  nerves. 

In  the  fatal  cases,  which  are  attributable  to  the  blood-poison- 
ing produced  by  the  direct  introduction  of  the  virus  into  the  cir- 
culation, the  shortest  duration  of  the  Illness  is  from  one  to  two 
houi^  though  it  usually  lasts  from  a  number  of  hours  to  sereial 
days.  Death  results  with  symptoms  of  nervous  prostration  and 
asphyxia. 

If  the  disease  terminates  favorably,  a  gradual  amelioration  of 
the  loc*al  and  general  symptoms  takes  place,  profuse  perspiiv 
tion  being  often  observed  at  the  crisis. 

A  fatal  refiult  ensues  in  25  per  cent,  of  the  cases  within  tbe 
fir>t  twenty-four  houi"s,  in  50  per  cent,  between  the  second  and 
sixth  days,  in  25  per  cent,  between  the  seventh  and  twenty-first 
days,  and  in  a  few  cases  only  after  the  lapse  of  several  monthai 
in  consequence  of  general  cachexia. 

As  stquelct^  there  are  frequently  observed  an  oedema  aK 

wKikness  of  the  injured  part,  which  continue  for  a  consideraM- 

length  of  time;  furthermore,  paralysis  and  nervous  disturbanoes 

Tlit^  prof/nosis  (»f  the  viper  bite  is,  as  a  rule,  by  no  mean; 

unfavorable.    The  danger  to  be  apprehended  fi^om  a  bite  depenA 
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upon  the  quantity  of  the  poison,  in  which  connection  are  to  be 
considered  the  size  of  the  reptile  and  of  the  individual  bitten, 
the  time  that  has  elapsed  since  the  last  bite  previously  inflicted 
by  it,  the  number  of  the  wounds  made,  and  the  extent  to  which 
the  animal  has  been  irritated ;  also  upon  the  depth  of  the  bite, 
and  the  locality  of  the  wound, — ^wounds  of  the  blood-vessels  being 
the  most  formidable,  while  bites  in  fatty,  non-vascular  portions 
of  the  body  are  less  to  be  feared ;  Anally,  upon  the  constitution 
of  the  patient  and  upon  the  treatment. 

Although  the  mortality  from  viper  bites  in  the  Department  Loiret  amounted, 
according  to  BouUet,  to  only  one  per  cent  (two  fatal  cases  out  of  200  persons  bit- 
ten), it  is  stated  by  Viaud-Grand-Marais  that  in  the  Vendue,  and  the  Department 
Noire-Inf^rieure  14  per  cent,  died  (of  316  persons  bitten  44  died).  Whether  this  dif- 
ference is  to  be  ascribed  solely  to  the  treatment,  or  to  other  local  conditions,  it  is 
difficult  to  say.  Of  50  cases  of  viper  bite  collated  by  Fontana,  two  only  terminated 
fataUy.  Upon  the  average,  therefore,  the  rate  of  mortality  would  amount  to  8.5  per 
cent  (of  566  persons  bitten,  48  died). 

The  diagnosis  presents  no  difficulties,  provided  that  we  are 
informed  of  the  previous  history  of  the  case.  If  the  physician  is 
in  doubt  as  to  whether  the  bite  was  inflicted  by  a  venomous  or 
non- venomous  reptile,  this  point  can  be  determined  by  the  shape 
of  the  wounds,  as  above  described.  The  wound  made  by  the  bite 
of  a  non-venomous  snake  is  of  a  zigzag  shape,  while  that  of 
venomous  snakes  presents  the  appearance  of  two  round  aper- 
tures. 

Treatment. 

The  most  important  indications  presented  in  the  treatment  of 
a  case  of  poisoning  by  a  viper  bite  are  (Heinzel) : 

1.  PreverUion  of  the  absorption  of  the  poison  by  such  mea- 
sures as  the  application  of  the  cupping-glass,  or  compression 
at  the  seat  of  the  injury  with  the  finger  or  tourniquet ; — the  liga- 
ture applied  above  the  wound  must  be  broad,  and  should  not  be 
drawn  too  tight. 

2.  The  withdrawal  of  the  poison  as  soon  as  possible^  by  wash- 
ing or  squeezing  the  wound,  by  means  of  suction  by  the  mouth, 

application  of  a  cupping-glass  after  moderately  deep  incisions 
Vol.  IIL— 85 
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have  been  made  across  the  seat  of  the  bite,  or  by  amputa- 
tion of  the  injured  limb,  in  case  the  wound  is  situated  upon  a 
finger  or  toe. 

3.  Local  destruction  or  neutralization  of  the  poison  by  the 
application  of  the  red-hot  iron,  of  caustics  (nitrate  of  silver, 
caustic  potash),  or  of  ammonia. 

4.  The  disinfection  of  the  blood  by  the  internal  administra- 
tion of  ammonia,  iodine,  bromine,  or  chlorine.  As  to  the  action 
of  ammonia,  there  is  a  great  diversity  of  opinion.  Bromide  of 
potash  has  recently  come  into  repute  as  being  efficacious. 

In  case  of  collapse,  wine  should  be  given.  Mild  stimulants 
(good  mulled  wine,  tea  with  brandy)  always  do  good  service, 
when  administered  from  the  outset.  Enveloping  the  parts  in 
cold  wet  cloths  has  been  likewise  recommended. 

The  subcutaneous  injection  of  water  of  ammonia,  diluted 
with  an  equal  quantity  of  water,  while  the  same  agent  is 
given  internally  in  drinking-water,  has  been  recently  proposed 
by  Halford,  and  has  been  resorted  to  in  several  instances  with 
success  (Putz  et  al.).  There  is  this  objection,  however,  to  the 
subcutaneous  administration  of  ammonia,  that  it  is  apt  to 
produce  a  slight  sloughing  at  the  seat  of  the  puncture,  on 
which  account  milder  solutions  may  be  preferable.  In  accord- 
ance with  the  experience  of  physicians  in  India,  Halford's 
method  of  treatment  for  snake-bite  is  of  no  effect. 

Fontana  *  was  likewise  in  his  time  familiar  with  this  mode  of  treatment,  and 
mad^^  an  experimental  trial  of  it  upon  animals.  His  experiments  upon  sheep  and 
hares  resulted  unfavorably,  but  in  the  case  of  human  beings  his  succeas  was  aston- 
ishing. 

In  countries  infested  with  vipers,  it  is  to  be  recommended  as 
a  prophylactic  measure,  that  those  persons  who  are  exposed  to 
the  danger  of  being  bitten  (wood-choppers,  huntsmen,  herdsmen, 
children),  should  protect  their  feet  by  wearing  high  boots,  and 
thus  avoid  all  risk  of  being  wounded.  Vipers  are  unable  to  rai* 
themselves  higher  than  the  tops  of  the  boots,  nor  can  they  pene 
trate  leather. 


'  Fontana^  Opuscoli  eoientifld  di  Felice  Fontana,  p.  135.    Florence,  1783. 
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B.  Snake-Bitea 

Tlte  pathology  of  snake  poisoning  has  been  greatly  enrichetl 
luring  tlie  past  few  years  by  a  series  of  rareful  observations, 
long  which  those  of  Ilalford,  Shortt,  Mitchell,  and  above  all 
lose  of  Fayrer,  are  deserving  of  mention.  Referring  the  reader 
fo  the  monognipli  of  Fayrer  (1872)  upon  the  venomous  snakes  of 
India,  we  will  content  ourselves  with  a  brief  allusion  to  some  of 
the  more  important  points  of  our  subject. 

The  most  dangerous  varieties  of  venomous  snakes  met  with 
in  India  are  tlie  spectacled  snake  (cobra^  cobra-de-capeno,  mya 
tripmli'aru),  the  rock-snake  {huRffariis  cwfiileus\  bungarusfaH- 
ciabM^  ophiophagus  claps  (hamadryas)  ;  of  the  vipers  found  in 
India,  dahoia  liusselln  and  echis  carlnaia  ;  furthermore,  of  the 
water-snakes,  Jiydrophls  and  others.  In  America,  the  rattle- 
snake {cro talus)  and  tiic  coppei'head  (trigonocei)halus)  are 
regarded  as  the  most  formidable  of  the  venomous  snakes. 

The  poison  of  the  cobra-de-capello,  the  most  dangerous  of  the 
venomous  snakes  of  India,  is  cfnnposed  (according  to  the  report 
of  Armstrong  and  Brnnton,  of  Lruulon,  to  whnm  it  was  sub- 
mitted by  Fayrer  for  analysis)  of  a  brownish  tiuid  c»f  the  consis- 
tence of  syrup,  containing  from  forty-three  to  forty -five  per  cent, 
of  carbon,  and  from  tliirteen  to  fourttH^n  per  cent,  of  nitrogen.  It 
invariably  coagulates  upon  the  addition  of  nitric  acid  or  alcohol, 
and  also  npon  the  application  of  heat.  It  was  found  impossible 
to  produce  from  it  in  an}^  way  a  crystallizable  i^ubstance,  Tlio 
presence  of  a  sulistance  containing  alhunien  can  be  demonstrated 
by  various  reactions.  It  was  proved  by  exi)eriments,  that  the 
poison,  which  had  been  sent  to  them,  and  also  the  prepamtiona 
that  had  been  formed  from  it,  preserved  unaltered  and  unim- 
paii'ed  their  peculiar  venomous  properties. 

According  to  Shortt  (Madras^),  the  cobra  poison  is  composed 
an  oily,  clear,  bright  yellow-colored  ihiid,  similar  to  albumen, 
dng  a  specific  gravity  of  1.040.  Its  reaction  is  acid;  it  con- 
iDS  albuminoid  matter,  but  no  mucus.  When  placed  upon 
e  tongue,  it  produces  a  burning  sensation,  causing  the  forma- 
m  of  vesicles,  and  a  feeling  of  numbness  in  the  part  to  which 
is  applied.     It  contains  twenty  per  cent,  of  solid  substant^es. 
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When  the  vims  was  mixed  witli  a  solution  of  potash^  it  wm 
always  readered  inactive,  although  the  application  of  this  agent 
<*x(:einally  and  internally,  after  the  receptioQ  of  a  bite,  prored 
futile. 

A  microscopical  examination  showed  the  presence  of  celli 
suspended  in  an  albuminoid  fluid. 

Hal  ford  suggested  tlie  theory  that  organized  germliial  matter  wsa  thrown  ioto 
ih:i  fjoiBoned  organiBm  together  with  the  virus,  which  rapidly  develojjed  tod  nil* 
tiplied,  the  process  going  on  ut  the  expense  of  the  oxygen.  He  muiitftiiied,  t]|0^ 
fore,  thut  death  would  Ije  produced  in  the  case  of  snake-bite  by  a  want  of  ojjp% 
just  as  JQ  the  c&s^  of  death  from  suffocation.  Fayrer  was  unable  to  eonfimi  Uii» 
theory.  Arcordingto  thu  lattt^r,  tlie  alterations  in  the  character  of  Uie  bloud  %iM 
snake- bites  consist  principally  in  this,  that  after  the  bite  of  vipers  (daboii)  tk 
blood  remains  t!uidt  while  it  quickly  coagulates  after  the  bite  of  the  cohnnk^ 
capello.  The  blood  of  an  animal  killed  by  a  »nt\ke  poison  lias  the  effe<*t  of  pomm- 
ing  other  animals  when  injected  into  them;  but  the  ^e^h  of  such  animals  cm  be 
consumed  without  any  ill  effect  The  cells  descrilied  by  Halford,  as  being  fofoiiiii 
the  blood  of  an i mala  destroyed  by  snake  poii^oOj  were  demonstrated  by  Richiid^ 
after  repeated  microscopical  examinations,  to  be  simply  colorless  blood-coiposcia. 


According  to  the  observations  of  Fayrer,  no  animal 
an  immunity  against  the  action  of  snake  poison,  except  theven* 
omous  snakes  themselves.  Venomous  snakes  belonging  to  the 
same  variety  are  unable  to  poison  one  another,  although,  in  ex- 
ceptional cases,  those  of  different  varieties  may  |x>isoii  «ich 
{ither.  The  non  venoinons  serpents  are  as  susceptible  to  snake 
poison  as  other  animals.  Warm-blooded  animals  are  the  most 
quickly  affected  by  the  action  of  the  poison,  and  especial] r 
birdt^.  The  degree  of  rapidity  with  which  death  ensues  bears 
generally  a  definite  relation  to  the  siz<^  of  the  animal  upon  wbicb 
the  Itite  is  indicted;  so  that  small  animals — ^vith  certain  excep- 
tions—succumb  more  quickly  than  larger  ones.  Tlie  result  of 
the  bite  is  influenced  materially  by  the  species  of  the  enake  in* 
tlicling  the  wound,  and  its  size  and  strength,  or,  in  other  word& 
npon  the  quantit}^  and  quality  of  the  virus  introduced  bj  tht 
bite. 

The  poison  of  the  copperhead  (trigonocephalus  contortril^ 
far  Ipss  virulent  in  its  action  than  that  of  the  rattlesnake. 
mrr/fff/  of  sual'e  poison,  when  taken  fiito  tfie  stomachy  u  aim 
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^ly  innacuous  (Mitchell),  whereas  it  is  quickl}'-  absorbed  by 
ke  small  bronchi  and  alveoli  of  the  lungs,  and  develops  its  full 
Bngth.  Mitchell  observedj  upon  applying  the  snake  poison  to 
le  mesentery  of  rabbits,  that  red  blood-corpuseles  immediately 
>peared  on  the  outer  walls  of  the  capillaries,  accumulating  in 
ich  masses  as  to  compress  the  vessels,  and  impede  or  com- 
pletely obstruct  the  circulation.  Within  five  or  ten  minutes  the 
entire  field  of  vision  becomes  covered  with  extmvasated  blood» 
tiie  origin  of  which  can  only  be  referred  to  some  alteration  in  the 
walls  of  the  vessels. 

Respecting  t\i^  frequency  of  snake-bites,  Fayrer  makes  the 
following  statement : 

In  India,  of  a  pfipulatian  of  121,000,000,  11,416  clcaths  from  the  bites  of  atiakes 
were  reported  to  have  ucciirred  in  tlie  year  1H60.  Tlie  aetiial  number  of  annual 
deaths  from  this  cause,  however,  is  estimated  by  Fayrer  to  be  20,000,  consequently 
the  annual  mte  of  itKHiality  from  this  cause,  for  every  10,000  inhabitants,  is  IJL 
Most  of  these  cases  are  produced  by  the  spectftcled  snfike  |cobra  dc-capelU*)  and  the 
rock- snake  (bnnfffintM  ei^rul^mjt)^  altljough  a  few  deaths  are  caus^ed  by  other  variutiea* 
The  bite  of  a  vigorous  specimen  of  the  above- mcntioni'd  familir^s  must  inevitably 
r^ult  in  death,  if  the  poison  be  not  in  some  way  arretted  by  thu  clothing,  or 
speedily  withdrEwn  (by  excision  or  cauterization). 


Symphmatology, 

The  local  and  general  symptoms  resulting  from  the  poisoning 
by  a  snake-bite  are  in  all  es.sential  points  similar  to  those  follow- 
ing the  bite  of  an  adder.     Tlie  most  important  constitntional 
symptoms  are :   a  feeling  of   nnmbness,    extreme  restlessnes-s, 
involnntary  discharge  of  nrine  and  fieces,  dilated  or  contracted 
pupil,  slow  and  irregular  re.sj)irat[(m,  cramps,  tvviteliing  of  tlm 
niiiscleSj  suspension  of  reHex  excitability,  and  amesthesia  of  the 
tfkJn,  while  conscionsness  and  the  mental  faculties  are  retained 
itil   the  last  moment,  paralysis  and  death  supervening  with 
without  cramps  and   ('<mvnlsions.     Dpiith  may  ensue  even 
thin  twenty  minutes  aft^'r  th(^  infliction  of   the  bite,  or  may 
ciir  almost  in  stan  tampon  sly  if   the  poison  is  injected  into  a 
rge  vein.     According  to  Junes,  the  temjierature  at  the  begin* 
ng  is  but  slightly  raised,  and  is  afterwards  lowered*     The 
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heart's  action  is  accelerated,  but  weak.  Passive  hemorrhages 
frequently  occur,  particularly  in  the  digestive  canal,  combined 
witli  genei-al  jaundice.  Aphasia  is  not  unfrequently  noticed 
also  among  the  first  symptoms,  and  this  sometimes  continues 
after  the  disappearance  of  the  other  phenomena,  originating  pos- 
sibly, as  has  been  suggested  by  Ogle,  in  some  central  lesion. 

At  the  autopsy  no  muscular  rigidity  is  found ;  the  right 
auriculo-ventricular  cavity  contains  tarry,  loosely  coagulated 
blood,  while  the  left  cavity  is  empty.  The  vessels  of  the  brain 
and  its  membranes  are  distended  with  dark-colored  blood.  The 
liver  appears  gorged  with  blood,  swollen,  and  dark-colored. 
The  lungs  in  like  manner  appear  hypersemic. 

Treatmerd. 

The  most  efficacious  procedure  that  can  be  resorted  to  after 
the  bite  of  a  venomous  snake  is — to  quote  the  advice  of  Fayrer 
— the  following :  The  application  of  a  ligature  as  tightly  as  pos- 
sible around  the  bitten  limb,  above  the  seat  of  the  wound,  scan- 
lication  and  suction  by  means  of  the  mouth  or  cupping-glass,  and 
subsequently  the  application  of  the  actual  cautery,  or  cauteri- 
zation with  caustic  potash  or  a  mineral  acid.  If  the  limb  swell 
after  the  application  of  the  ligature,  this  must  then  be  loosent^d, 
to  be  drawn  tight  again,  however,  whenever  symptoms  of  general 
infection  show  themselves.  If  a  finger  or  toe  form  the  seat  of 
the  bite,  it  is  then  best  to  amputate  the  limb  at  the  joint  next 
above  the  wound.  If  the  bite  has  been  inflicted  at  a  point  which 
does  not  admit  of  the  application  of  a  ligature,  the  indication 
then  is  to  promptly  excise  the  injured  tissue,  together  with  the 
surrounding  parts. 

The  patient  should  rest  perfectly  quiet.  As  soon  as  indica- 
tions of  poisoning  are  perceived,  preparations  of  ammonia 
(liquor  ammonife)  are  to  be  administered,  or,  what  is  still  better, 
he  should  be  made  to  drink  copiously  and  frequently  of  spirit- 
uous liquors  diluted  with  hot  water,  taking  care,  however,  not  to 
produce  intoxication.  Should  symptoms  of  collapse  supen^ene, 
sinapisms,  galvanization  of  the  heart  and  diaphragm,  or  cold 
douches  may  be  resorted  to. 
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Id  cases  of  poisoning  by  Tcnomous  snakes,  cspeciaUj  the  eohra,  all  the  reputed 
antidutea  to  Bnake  poison  (nnunoniu,  arsenic,  liquor  pota&sse,  carl>olic  acid)  are  iiief- 
fcctuaL  Althougb  from  one  to  two  drops  of  carbulic  acid  inserted  within  the 
mouth  of  tlie  fifbra  suffices  to  d(\stroy  it  within  a  f**w  momenta^  it  produces  no  neu* 
traiizing  effect  whatever  upon  the  poison  or  the  poisoned  wound- 

K     The  method  recoraiiiended  by  Halford  is  the  following  :~Il0 

^ijeets  thirty  drops  of  water  of  aiiirnonia  {=  gr.  0.95  ammonia) 

into  a  superficial  vein,  which  is  immediately  followed  by  a  brisk 

aetWity  of  the  circulatory  and  nervous  systi^ms ;  this  procedure 

is  repeated  as  soon  as  the  stimulating  iiiflaenoe  of  the  remedy  ia 

suspended.     As  to  the  efficacy  of  this  method,  a  contrariety  of 

■  opinions  prevails,     Wliile  some  aflirm  that  they  have  applied  it 

hkwith  favorable  results,   we    are    assured    l>y   trustworthy  and 

Lexperienc<,*d  observers  (Fayrer,  Richards),  that  it  is  of  no  avail. 

^Ln  the   case  of  rabbits  that  had  been  bitten  by  a  rattlesnake, 

PStern  tried  a  solution  of  the  gall  of  a  rattlesnake  (one  part  to  ten 

'  alcoViol)  diluted  with  water,  and  with  the  best  result. 

Anderson  administered  successfully  in  one  instance  bromide 
f  potassium  combined  with  copious  alcoholic  stimulants. 


DISEASES  FROM  MIGRATORY  PARASITES. 


INTRODUCTION. 


Under  the  head  of  ^^ Invasioris-KraukAeiten^'*  *  I  propose  to 
scribe  such  aftVctions  as  "depend  upon  the  penetration  of 
ttimal  parasites  into  the  tissues."  My  reason  for  so  naming 
i^m  consif^ts  in  the  necessity  of  having  at  our  command  a  short, 
x:i)ressive  term,  instead  of  an  involved  expression. 

According  to  tliis  plan,  only  a  small  number  of  parasites 
OTue  up  for  consideration.  Of  the  Cestoda^  t\m  Bcli/nococeus 
Tid  the  Cysticercns  c€Uulom\  and  of  the  Nematoda,  the  Tri- 
*7tinm  are  here  to  be  described. 

Tlie  Stt'ongylu^  gifftu  has  perhaps  never  yot  bf  en  observed  in  maiii  or  at  aU  events 
»iily  in  I'Xtremely  rare  cases.  The  FUarla  rnvdlnennia  is  chiefly  of  sur^dral  intcresl. 
The  Ci/iitictrniit  aeauihotritig  has  been  found  only  by  Weinhuid,  ^  and  by  him  only 
mcc  in  fiftivcm  cases;  it  occurred  in  a  maid  en  kdy,  a^ed  tifty,  and  was  situated  in 
He  nmschia  and  under  the  skin,  cmc  specimen  lying  louae  on  the  inner  surface  of 
■ic  dura  mater.  The  Cr/nticerctt*  UnuicoUh  ha^  not  yet,  to  a  certainty,  been  observed 
"  man.  The  newly  discovered  hirniatiizoon — Fihrla  muguhtis  hmninu—vtlxioh 
-cwis^  believes  ia  connecteti  with  chyluria,  has  not  yet  been  sufficiently  studied, 
^S  it  not  prove  to  be  a  young,  freshly  migrated  specimen  of  Distomum  hamato- 

Meschede's*  report  of  a  CA^e  of  epileptic  mental  disturbance  '-'■  occasioned  by  the 

^^8®  of  another  kind  of  tape-worm  (Bothriocephalus  latiis)  in  the  brain/^  ia  of  no 

^^    without  more  accurate  information  as  to  whether  or  not  this*  was  the  uole 

^Uae  qi  ^Iiq  tliaeuwe.    A  larval  state  of  the  Bothriocephalua  latus  is  Ihus  far  entirely 


^*^I)ifleii8eB  due  to  an  invasion  [of  panvHitesl,"    The  difflciilty,  if  not  impossibility,  of 

^**la,tin^  this  into  on  equally  short  and  ei^iticant  English  cxprcBfion  has  led  me  to 

'^^o^  the  title  placed  at  the  head  of  thin  chapter — Diseasea  from  Miffratory  Panuutes, 

*  Verhandlungen  der  K.  L   C  D.  Akad  .  XXVIII.   Band,  IS^l,  S.  A.,  p.  5. 

On  a  HEematozoon,  inhabiting  JIaman  Blowl,  ^tc.,  hy  T,  R.  Lewis,  M,D.    Caleuttaj 
^-     (Deutsches  Axchiv  f.  klin.  Med.,  XL.  p,  .'54D,  187:1) 

Tageblatt  der  NaturforBcherveraammlimg  in  Leipzig,  1872,  and  Allg'em.  Zeitwjhriffc 
'  ^fychiatrie,  XXX.  p.  109,  1873, 
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The  question,  whether  the  Cysticercus  of  Ihe  ToMiia  mcdiocanellAU  (i 
may  occur  in  man^  is  not  yet  dccidecL  As  the  experiment  on  man  ia  not 
I  fed  an  npe  {MaojrK^  c^nomolgits  of  the  East  India  islauds),  which  wis  ftt  my 
miind,  three  times  with  tiiret?  and  a  hiilf,  six,  and  four  £n?sh  joints  respcctirtlr, 
one  containing  a  considerable  number  of  eggs  of  the  Taenia  medioc&Qellata  (i 
sata)*  After  the  unfortunate  premature  death  of  the  animal,  seven  wedJci 
the  first,  and  two  weeks  after  the  last  feeding,  no  trace  was  foand  of  these 
sit^is,  with  whicli  I  had  l>econie  ftiniiliar  in  Prof,  Zaiker's  expeiiniexits  on 
Wilh  the  exception  of  one  encapsulated  strongylus  found  in  the  lung,  Ihe 
■was  entirely  free  from  parasites.  According  to  a  verbal  report  by  Prof.  V 
Coll>erg  declared  a  cysticercus  extracted  by  the  former  from  a  man's  eye  to  bi 
fact  a  T^nia  mediocancllata,  since  the  rosteUum,  the  crown  of  hooks,  and  all 
Mods  of  the  e^irlicr  existence  of  such,  were  entirelv  at^ent. 

The  Pentajstomum  d^tUmtiatum^  the  undeveloped  state  of  the 
tecnioidefl,  %vluch  is  found  in  the  frontal  sinueee  of  the  dog  and  wolf,  uid  if  fiv- 
quently  seen  encapsulated  and  generally  calcified  in  the  liver,  small  iotertnui 
stomach,  lung,  t*plcen,  and  kidneys  (found  alire  in  the  liver  by  Wagner  and  in  tbt 
lung  by  Zenker),  when  occurring  singly  causes  no  disturbance,  but  accordifig  to 
Leu ck art's  researches  amongst  animak,  when  in  great  numbers  gives  riae  to 
destruction  of  tissue. 


ECHmococcus. 

Chapter  /, 

Van  Bcnedm,  Zoologie  mMic.,  IE-,  p,  275. — Datains,  Traits  des  Bntiisottre&.    Pto* 
1860,  p.  330. — Gdze,  Verauch   einer  Natui^eschichte  d.    Eingeweideirafliier 
Blankcnburg,  1783,  pp.  258,  2M, — Kuehenmeister,  Die  in  und  an  d.  Koqier  ^ 
leliend.      Menschen   vorkommenden   Parasiten.     Leipzig,    1855,  L,  p.  UL* 
Leuelart,  D,  raenschlichen  Parasiten,  L,  p.  342,    Leipzig,  1863^ — Xaunfn,  Ardiir 
1  Aiiat,  Physiolog.,  etc.,  1B62,  p.  612.— /M^  Neiie  nordiache  Beitii^Lpk 
83. 178L— f  Siebold,  Zeitschr.  t  wissenschafti  Zoologie,   IV.,  p.  409,  1851- 
Jlrchow,  Vcrhandlungcn  U.  med^-phys.  Qesellschaft  zu  Wurzbnrg,  IV.,  p.  H, 
1855.— i?.  Wiigeuff,  Entwickelung  der  Cestoden,     Breslan,  1854. — Chenusck 
Untersuchungen  des  Echinococcus  verdlfentliehten :  BodtJter,  Zeitachr.  t  niiO' 
Med,  Nene  Folge,  7,  p.  137,  1855.^ — HeinU^  Jen.  AnnaL  f.  Phys.  u,  Med,  L,f  , 
SO,  and  Poggendorfs  Annalen,  80,  p.  114, 1850* — LurX-e^  Vlrchow's 
18i>,   ISm.—Nmtfipi,  ArcMv  1  Anat.,  Phys.,  etc.,  1863,  p.  417.—^ 
Virchow's  Archiv,  33,  p.   272,   1 8(W. — F*Z<i^,  Deutsches  Archiv  f 
Vm.,  p,  116,  1870. 

'  Sitsongsber.  d.  phys.-med.  Soc.  xn  Erlangen,  18^5-67,  L,  p.  15;  IV.,  p 
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IIIt^TOBY, 

Ever  since  the  time  of  Hippocrates  we  find  descriptions  of 
muy  tumoi*s  which  are  undoubtedly  to  be  considered  as  refer- 
ring to  the  echiiiococcus.  The  echinococcus  was,  however,  first 
recognized  as  a  separate  livdng  creature  by  Pallas  in  1766,  In 
1783  Pastor  Goze  discovered  that  the  Scolices  were  tape- worm 
heatls* 

Kuchenmeister,  v.  Siebold,  and  van  Beneden,  and,  still  later, 
Leuekart,  have  experimentally  proved  the  relationship  of  the 
echinococcus  to  the  tienia  echinococcus  of  the  dog  (18.52),  Vir- 
chow  showed  the  connection  of  the  echiiiococcos  mui  til  ocularis 
— ^previously  described  as  colloid  cancer — with  the  echinococcus. 

In  nippocrates  fAphorism.i  Sect  VTE.,  No.  55)  we  find  the  foUowiirg:  "Quibua 
hepar  aqua  plenum  in  omentum  erupkf  his  venter  aqnii  repletur  et  moriuntur.^' 

Chapter  IL 

NATUKAL   HISTORY, 

The  echinococcus,  or  ensheathed  worm,  is  the  larval  condi- 
tion of  the  taenia  echinococcus,  a  i^mall  tape-worm,  aVtout  four 
millimetres  in  length,  w^hose  usual  haunt  is  the  upper  part  of  the 
Bmall  intestine  of  dogs.     The  whole  tape- worm  consists  of  a  head 
and   three  joints,    or  segmenti^,    the  last  of    w^hich   is   usually 
mature,  and  the  time  for  its  separation  close  at  hand ;  this  last 
joint  exceeds  in  size  the  whole  remaining  pc>rtion  of  the  worm. 
The  very  prominent  rostellum  of  the  head  supports  a  crown  con- 
taining from  thirty  to  fifty  rather  blunt  hooks,  arranged  in  two 
rows. 

The  larva — ^the  echinococcus — consists  usually  of  a  ronnd*d 

Ba€,  of  exceedingly  variable  size  (from  that  of  a  pin-head  to  that 

I  child's  head),  which  is  enclosed  in  a  connective-tissue  capsule, 

lied  from  the  surrounding  tissues,  and  is  thus  separated  fi'om 

m.     This  capsule  is  usually  very  firm,  and  is  fmil  only  in  the 

iiu.     The  wall  of  the  echinococcos  stic  is  itself  either  delicate, 

1   of  a  dull,  white  color,  or  very  sul^stantial  and  transluct^nt, 

^bout  the  consistence  of  boiled   white  of  egg,  and  divided 
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into  distinct  lamellae, 
chitine 


It  consists  of  a  substance  resembling 
If  a  section  of  the  sac  be  made,  the 
cut  edges  will  immediately  coil  around  upon 
themselves. 

The  sac  is  filled  with  a  clear,  often  yellowish, 
somewhat  opalescent,  neutral,  or  weakly  alkaUne 
fluid,  having  a  specific  gravity  of  from  1.007  to 
1.015,  which  contains  no  albumen,  or  only  a  trare 
of  it,'  but  is  rich  in  chloride  of  sodium.  Besides 
this,  succinic  acid,*  either  free  or  in  the  form  of 
succinate  of  lime*  or  of  soda,*  inosite,  grap*- 
sugar,  leucine,  and  several  less  important  ingr.^- 
dients  are  found  in  small  quantities ;  and  in  the 
liver-=-echinococcus,  crystals  of  hsematoidine.* 

In  rare  cases  the  contents  of  the  echinococous 
vesicle  are  of  a  bloody  color. 


In  four  cases  of  echinococcus,  Professor  Jacobsen '  fonnd 

0.55-0.01-0.71  and  0.84  per  cent  of  chloride  of  sotlium.    In 

two  of  these,  from  the  liver,  there  was  a  considerable  amount 

of  leucine ;  in  two  others,  from  unspecified  portions  of  the  alxlo- 

Fios.  1.  s.  men,  none  whatever;  0.07  i)er  cent,  of  succinic  acid  in  the  two 

Tienift EchinoooccuB,      liver — echinococci,  which  was  wanting  in  the  two  others;  the 

FiJ*.  k  Jirt!r!rilkli"\^tcr  g^ape  sugar  was  al^sent  in  the  latter,  while  the  former  yielded 

Cobuiid^  Q  Q9(j  j^n^j  QQQQ  p^,.  ^jenj    q£  j^     Albumcn  was  found  in  none, 

altliough  on  evaporation  one  yielded  the  allied  substance,  caseine,  in  small  qu.in- 
tity. 

The  inner  surface  of  the  echinococcns  cyst  is  lined  with  a 
granular  gerniinative  or  parenchymatous  layer,  wliich  is  fur- 


*  Liicke,  L  c. 

*  Xiiunyn,  IlnfUiy  L  c^Rmenstein  and  Sdnger,  Bed.  kliniache  Wochenchrift,  1873, 
No.  20. 

*  r  Rt'ckiinyh'Vtsfn,  Virchow's  Archiv,  14,  p.  481. 

*  HfinU.  DTHMrr,   1.  c. 

*  Xnunffn,  BCnhkrr,  1.  c. 

*  />.rr.TiV*<',  1.  c,  p.  373— /7/i*r/r/i,  Th^  de  Paris,  1869.     Jahresber.,  18S9, 1.,  p.  5. 
'  These  analyses,  thus  kindly  fumbhed  me,  will  be  more  fnUj  reported  elsewhere. 

*  With  the  exception  of  Fig.  2,  all  the  wood-caU  illnstrating  echinoooocns  hive 
been  engraved  \rith  groat  care  by  Mr.  Flegel  from  drmwings  which  I  made  from  natme. 


I     nished  with  small,  rapidly  vibmting  cilia,  OE  its  inner  surface.* 
j     This  genninative  layer  becomes  thickened  in  spots  into  little 
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monnds,  in  each  of  which  a  vacuole-like  cavity  is  formed  ;  npnn 
the  inner  surface  of  these  cavities^ — brood-capsules— the  tape- 
wui-m  heads — scolices — 
originate  as  conical- 
shaped  pro  j  ec  tions, 
which  communicate 
witli  the  cavity  of  the 
echinococcus  cyst ;  the 
double  row  of  Imoks  and 
the  surkers  are  formed 
on  tlie  free  extremity 
whicli  projects  into  the 
main  cavity.  The  brood 
capsules,  as  also  the 
cone-shaped  heads,  are 
endowed  with  the  capa- 
bility of  lively  contnic- 

ions.    Tlie  base  of  this 

lead    afterwards    con- 

[■acts  itself  posteriorly  to  a  thin  pedicle,  which  finally  sepai-ateg 
itirely  from  the  wall  of  the  brood  capsule,  so  tliat  the  heads 

^  Ifufwr/n,}  a,  1882,  p,  615. 


Fro.  4. 
Tmasvet9o  Section  of  Schiiiococcus  Mcmbmnfl. 


(MBgnllled.) 
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Fio.  5, 

Broai  Capmle,  with  Sottllce*.  i?*my  free, 
and  partly  ndll  ndhi^reiil.    (iliipiifiedO 


move  about  freely  within  tlie  vesicle.  In  this  manner  several  ias 
niiiny  as  iiinej  or  even  more)  scolices  origLQate  in  every  btocd 
caiisule.  So  long  as  the  pedicle  lias  not  j^et  become  detached,  tlw 
heads  may  turn  themselves  as  it  were  inside  out,  and  appear  on 

the  outside  of  the  brood  capsule.  Hie 
free  heads  in  the  capsule  are  generally 
Bpherical,  because  they  retract  the  an 
terior  portion,  together  with  the  cir- 
clet of  hooks  and  the  suckers,  into  the 
dilated  Jiinder  part.  At  death  ther 
are  usually  everted,  and  then  present 
their  conical  form.  Scattered  through- 
out the  parenchyma  of  the  heads  are 
more  or  less  numerous  calrareoos 
bodies,  with  concentric  laminie. 

This  process  of  prcjliferationtisD- 

ally  occurs  after  the  echinococcus  sac 

has  attained  a  considerable  size ;  in  many  cases,  however,  the 

increase  in  size  does  not  result  in  the  evolution  of  scoliees;  the 

cyst  frtHiuently  attains  an  immense  size  without  proliferation- 

In  man  the  development  of  brood  capsules  and  scolices  but 
rarely  takes  place  directly  from  the  primary  ecliinococcus  vesicle. 
Much  more  frequentlj^  one  or  more  generations  of  daughter  vesi- 
cles are  produced,  from  which  the  development  of  brood-capsules 
and  scolices  may  continue  in  the  manner  above  described.  In 
that  case,  more  or  less  numerous  daughter  vesicles  are  found  in 
the  mother  sac,  a  single  one^  or  even  all  of  which  may  hare 
gmnd<'hild  vesicles  encased  within  them.  Tliese  secondarj*  or 
dutigliter  vesicles  grow  out  either  from  the  brood-capsules  or 
from  the  scolices,  or  directly  from  the  germinal  layer*  They 
develop  either  from  the  inner  side,  within  the  mother  sac— 
endoffPRoushj—ov  upon  the  outer  side — exogerioii^sly.  The  lat- 
ter mode  is  the  more  common  in  the  lower  animals,  and  the 
former  in  man*  The  daughter  vesicles  may  be  few  in  number, 
or  they  may  amount  to  several  thousands  ;  the  size  is  varia- 
ble;  under  different  circumstances  they  are  found  v^arjingfrom 
sciircely  the  size  of  a  pin-head  to  that  of  a  hen's  egg  ;  they  are    i 
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Tlie  echinococcns  is  endowed  only  to  a  slight  degree  with  the 
"power  of  independent  motion.' 

The  route  by  which  the  echinoeoccus  embryo  migrates  from 
the  gut  into  the  organism  is  not  yet  positively  determined.     The 


£L'hlaDi!Oc!0tti  Scolloetr  attachixl  to  thu  Bruot]  CApxiiilc. 


Ptoit  9  and  10. 


Fia.  n. 


lYotruileci. 


prepondei-ating  frequency  of  its  appearance  in  the  liver  forces  us 
to  the  conclusion  that  its  regular  path  is  either  through  the  bile- 
ducts  or  by  way  of  the  portal  vein;  Schrikler  van  der  Kolk^ 
I     pointed  out  the  former  by  his  injections,  as  did  Friedreicli'  i]i 


KucAenmriMter,  I  o.,  p«  155.—  Wtrgener,  I  c. 

:5iteahy  F/rr/mu?,  Wurzbiirgt^r  Verhandluiigen,  VT.,  p.   03.  185^  iRni/Mnenfifr.%  do 

ritidbiet  lithog-enesis  quibu^mn  momentiB.     Dissert,  mauy;.  Traj.  ad  Rhen.,  1844, 

'  Fried tckh,  Yirchow'a  Aichiv,  3^,  p.  32. 
Vol.  in.— 36 
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tiK  Utter  from  fotty-six  to  «frf-t«a   Ik 

beEeres  that  the  t«ni  d 

of  man,  ssm  thatof 

diH^  rad  tlic  fut, 

of  hdmintbologigt%  aiuU  on  tbe  cootruj, 
Ud  to  lie  idenlnl. 

tlie  iKnia  echinococcnii  reallj  docaippoi 

give  rne  lo  idf-infectioiv  fititl  retmins  ondcdddl 

tt»  ^nall  mteatiiie  in  freth  cases  of  cchinoooccm 

scoUces  had  probabljbeeo  sviHtrvvd 

to  prodacixig  the  tienta  echiiiococcus  in  dog»  hj 
ofisinatiiiff  in  man. 

aoHodkd  hjfdaiid  purring  is  a  peculiar  symptom,  and  ci 
Talae. 
wv^  gn^  an  echinococcus  tumor  with  one  hand*  at  the 
exenriMng  slight  compression  on  it.  on  short  quick 
a  fueling  of  vibratory  motion  will  be  experienced, 

be  Qlostrated  bjr  lighdr  touching. a  baae  cord  of  ipitfo 

r^  aad  thai  gentlj  striking  the  corresponding  kej,  or  hj  resting  dint 

huarty  €m  Hkm  w^nl  spring  of  a  aofa,  and  then  tapping  with  thi*  iniiyh 

According  to  Brianvon/  the  discoverer  of  this  symptom,  il  is 
m<>?t  distinct  when  the  mother  sac  contains  nnmeroiis  danghter 
vesicles  with  bat  little  fluid  l^etweeo  ;  with  the  decrease  in  nam* 
Ivr  of  the  daughter  vesicles,  and  the  increasp  of  fluid,  the  h/dt- 
rid  purring  loses  its  distinctness ;  cysts  without  daughter 
cles  do  not  give  rise  to  this  phenomenon. 

As  a  role,  the  echinococcus  grows  very  slowly,  and  seww] 

*  LrftrJbarf^  I  c,  I,  p.  872. 

'-  Brpfn/im,  Essai  snr  le  diagnostic  et  le  fcraitement  dea  acephaloc/^ea    ^^ 
Tans,  1S38.  I,  p.  la 
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stain  life  very  long.    The  products  of  pro&feimtioa  ofe^ii  {«^ 

mt  a  good  and  ht^thj  appearance  aft^^r  decades;  mare  fi^ 
|uentl}%  hover^er,  in  the  comse  of  a  jear  eliai^ges  ocmr  whick 
luse  their  death  or  tlmf  c^  the  ^ft*»*«i 
The  membrane^  then*  in  the  begimung  seems  cloadr^  altboudi 
distended  ;  sobseqnentlr  the  fluid  contents  gradnallr  van- 
Bhj    and   the  redcle  may  completely  collapse.     It    then    lies 
folded  in  the  carity  fc^med  by  the  connectivt^tissae  cyst.     A 
leposit  of  fat  and  of  lime  salts  soon  take^  place 
and  upon  it,  sometimes  in  great  abondance, 
fet    the    membrane  itself    withstands  complete 
lestniction  for  a  long  rime-     The  daughter  sacs 
iccnmb  to  a  similar  alteration,  bat  their  walls 
erish  much  earlier  than  those  of  the  primary 
The   scolices  die  early,   lose  their  hc»oks, 
iid  either  go  to  ruin  entirely,  or,  being  imprt^* 
ited  with  lime,  form  a  sediment  in  what  little 
Imd    may  still    remain.      After  a  stiU   furthtr 
strogression  in  the  shrivelled  and  harden«-d  cyst 
>n tents,  which  are  also  in  a  condition  of  fatty 
l^eneration   and  calcareous  infiltration,  either 
single  booklets,  or  crowns  of  hooks,  or  whole  sco- 
lices are  found  calcifie*!,  bti^ides  cn^stals  of  cho- 
lesterine,  often  in  great  quantities,  and  hjematoidine  in  liver 
ecliinococcL      Usually,    while   the  echinococcus  is  undergoing 
these  changes,  the  conn<*ctive-tissue  t^apsule  alsc   shrivels:  its 
walls  thicken  and  are  meantime  impregnated  with  lime  salts. 
The  whole  echinc>coccus  may  finally  l>e  converted  into  a  single 
lime  concretion  of  greater  or  lesser  size. 


11. 

14 


Tile  term  **  HydatidiC*  which  is  still  riftfo  *-mploye<i,  fhonld  he  entirelj  ilropped, 
10  far  a*  regiids  tiie  echinococd,  fdnce  it  i$>  l»u  king  in  accuracj  of  descnption^  imd 
PTitlj  serves  onlj  a«  a  mantle  for  isTmrance. 

Acephal4>cy0ts*''  u  the  name  <prcn  Rince  the  time  of  I.*acnn<>c  to  such  ctchiiio- 
li  tuinorB  as  contain  no  ecolioes.  There  was  forraiTly  a  di^iosition  not  to 
nize  them  as  echinococci  i  they  are,  however,  to  W  (xmsidered  as  im|>erfectly 
.oped  echinococci,  incapable  of  proliferation,  owing  j>erhaps  to  thdr  Lavint: 
Minted  in  thdr  earlier  Ftagcs  of  development  by  some  external  inflnencea. 
tdmtly  in  the  same  echinococcus,  daughter  vesicles  of  corresponding  sixe  aie 
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found,  some  with,  and  others  without,  echinococcus  scolices.  Thus,  in  the  case  of 
a  cow,  whose  lungs  and  liver  were  thickly  set  with  innumeitible  echinoccocus  sacs. 
I  was  able  to  find  scolices  in  but  very  few.  These  were  chiefly  to  be  distinguislied 
from  the  others  by  a  greater  tldckncss  of  the  walls. 

The  echinococcus  multilocularis^  is  a  peculiar  develoi>- 
luental  form  of  the  echinococcus.  This  growth  bears  a  certain 
resemblance  to  colloid  cancer,  and  was  classed  as  such  by  the 
earlicT  observ^ers ;  Virchow '  first  recognized  its  true  nature.  Up 
to  the  i)resent  time  it  has  (with  the  excejjtion  of  one  casi*  of  its 
oecuiTciico  ill  the  suprarenal  capsule)  been  observed  only  in  the 
liver.     (Vide  infra). 

The  echinococcus  multilocularis  forms  a  finn  tumor,  of 
great(4-  or  lesser  magnitude,  almost  as  hard  as  stone,  which 
takes  the  place  of  a  corresponding  portion  of  the  liver  substance. 
It  sometimes  increases  to  remarkable  dimensions  ;  in  Griesin- 
giT^s  case  it  occupied  the  whole  anterior  part  of  the  abdomen; 
in  a  case  reported  by  Iluber  it  was  of  the  size  of  a  child's  head. 
When  the  multilocular  echinococcus  arrives  at  the  surface  of 
the  liver,  its  (the  liver's)  capsule  becomes  immensely  thickened 
and  firmly  united  to  the  neighboring  structures,  and  is  travei-sed, 
parti(!ularly  in  the  vicinity  of  the  tumor,  by  fine  yellowish  stripes. 
On  section,  the  mass  is  found  to  consist  of  very  dense  fibrous  tis- 
sue, and  ramifying  through  it  are  numerous  large  and  small 
cavities  branching  and  communicating  with  each  other ;  some  of 
these  cavities  are  loosely,  and  others  firmly,  filled  with  a  sticky, 
gelatinous  substance,  in  which  are  found  here  and  there  rounded 
and  aiigular  smaller  cavities.  Microscopically  examined,  these 
smaller  cavities  show^  essentially  the  characteristic  structure  of 
echinococcus  membranes,  with,  of  course,  some  variations ;  they 
but  seldom  prove  to  be  vesicles  ;  well-preserved  scolices  are  very 

*   Grie^nger^  Archiv  d.  Heilkunde,  I,  p.  547,  1860. 

«  VirchoiP,  Verhaudlungen  der  phys.-med.  GeseUschaft  zu  Wttriburg^,  VI.,  p.  84. 
1S5G,  and  Virchow's  Archiv,  XI.,  p.  80. — Hicber,  Deutsches  Archiv.  f.  kUn.  Med..  L  p. 
539,  IBO.");  IV.,  p.  613;  V.,  p.  139,  and  Vinih.  Arch.,  54,  p.  269,  1872.  Jahresbericht 
des  naturhistor.  Vereina  zu  Augsburg",  1861. — Kappeier^  Archiv  d.  Heilknnde,  1809. 
p.  400.  (Two  csu^es).—ir(Achl  (?),  Oester.  Zeitschr.  f.  prakt  Heilkunde,  VII.,  5,  1861. 
— Prongeaiiftky^  Dissert.  Ziirich,  1873  (Five  cases.)  The  remaining  literature  may  be 
found  in  Klebs^  Handbuch  der  pathol.  Anatomic,  II.  Liefemng,  p  517. 
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tly  found  ;  in  many  cases  they  are  entirely  overlooked,  or  are 
overed  only  by  isolated  booklets.  Crystals  of  luematoidine 
«M^  frequently  t?een.  The  fibrous  tissue  is  more  or  less  icterous. 
Tile  multiloeular  echiiiococcus  sliows  a  strong  tendency  to  ulcer- 
ative destruetion ;  we  often  find  toward  tlie  centre  of  the  mass 
(seldom  more  toward  the  periphery)  one  or  more  abscesseSj  with 
invguhirly  cut  walls,  and  crumbling^  markedly  icterous,  and 
sometimes  durkgreen  contents. 


Fig.  15. 

■BhlDOOOCOis  iziiil£ll€cni]iuia.     The  Bwtion  f*howB  wvernl  (uivitic-  (>i)fjf  iminiliir.  ImjIIke  outllnefl^  siKrkmilj 

1ii:l(?rfHi«Tii[  ilieir  I'tjinliTw, 
(From  a  prejiamt if m  iti  the  fiftth"|fiiJrl«il  iiilk-ctlipii  at  Eiluiigon.) 

Acoording  to  Vin^how  and  Klebs,  the  d<*V(Or)]>ment  nf  rrhino- 
coccus  nuiltilocularis  tak**s  place  in  tire  lym]tli-vessels  ;  accord- 
\r\cr  to  Friedreich,'  in  tln^  blood-vessels  and  g:i  11 -ducts. 

Hrchow  discovrnnl  an  tlif  siiirfarr  of  \}\e  livor,  si<*  wiW  as  on  siU  parts  of  Glis- 
rapsule  in  tlje  liver  anil   iil^i)  Mlon^  i\\v   Ml<>tluc:tj;,  jus  they  inK^r+^e  from  the 
ic  substance,  thick»  nodular,  peUtinous  cords,  ^vllicl^  hv  eoukl  unly  explain  as 
h- vessels  filled  witb  cchinococcu 


'  Frkdrckh,  Vircli.  Arcliiv.  33.  p,  10,  1^(12. 
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In  a  hitherto  unpublished  case  of  Prof.  Zenker^s,  a  multilocular  echinococcns 
nodule,  somewhat  larger  than  a  pigeon's  egg,  encircled  the  ductus  choledocbus ; 
the  section  made  through  the  tumor  presented  the  appeai-flnce  shown  in  Fig.  15. 

In  one  of  Prof.  Jiirgensen's  unpublished  cases,  a  large  cavity  was  found  in  the 
centre,  filled  with  a  fluid  which  presented  the  characteristic  chemical  reactions  of 
echinococcus  fluid. 

In  four  cases,  the  multilocular  echinococcus  has  been  found  in  other  situations 
than  those  already  mentioned ;  in  two  cases  in  the  lung,*  in  the  subperitoneal  tissue 
of  the  uterus,'  and  in  the  intestinal  wall.'  Iluber  questions  the  genuineness  of  one 
of  the  lung  cases 

Besides  being  met  with  in  man,  the  echinococcus  is  fonnd 
in  its  larval  state  in  the  ape,  cow,  sheep,  goat,  camel,  drome- 
dary, chamois,  antelope,  deer,  gu-affe,  horse,  ass,  zebra,  and  hog ; 
also  in  the  squirrel,  kangaroo,  and  other  feline  animals.*  Von 
Siebold  found  one  in  a  turkey ;  but  with  this  exception,  it 
has  not  been  noticed  in  birds.  In  the  future  it  will  probably 
be  discovered  in  other  ruminants. 

The  echinococcus  of  the  ape,  horse,  camel,  and  dromedary, 
like  that  of  man,  develops  secondary  or  daughter  vesicles  endo- 
genously. 

The  geographical  distribution  of  the  echinococcus  corre- 
sponds with  that  of  the  dog,  as  this  animal  seems  to  be  the 
especial  "host"  of  the  taenia  echinococcus;  it  has  probably 
extended  over  the  whole  earth ;  on  this  point,  however,  we  have 
not  yet  sufficient  information. 

Ill  Europe  it  has  been  observed  everywhere ;  in  America,  it 
seems,  but  seldom ;  of  its  presence  in  Africa,  our  sole  informa- 
tion thus  far  is  derived  from  Bilharz,  who  reports  it  in  Egypt. 
Even  Australia  is  not  free  *  from  it.  The  echinococcus  is  almost 
incredibly  frequent  in  Iceland,  where  the  dog  plays  such  an 
important  role  in  the  life  of  the  inhabitants.     In  Iceland  every 

'  Fered,  L'Union  ra^d.,  18C7,  No.  \\A^.—Scheu(hauer^  Oesterr.  med.  Jahrbacfaer,  14, 
p.  17. 

^  ScJieffihatier^  1.  c 

3  Heschl,  1.  c,  and  Bottdier,  Virch.  Archiv,  p.  15,  1858. 

*  Cohbdd,  1.  c,  p.  2QI. —DavaiJie,  1.  c  ,  p.  017. 

"  CutU,  Melbourne  3ted.  Rec,  1862  (Schmidt's  Jahrbilcher,  116,  p.  183,  1863). 
— Richardson^  Edinburgh  Med.  Journal,  1867,  p.  535. 


L 


EcniNOCOccus.  507 

pasant  owns,  on  an  average,  six  dogSj  wliich  share  his  dwelling 
^ith  him.  According  to  TJiorstensun,  eveiy  seventh  person  in 
tcehmd  harbors  the  eehiiiQcoccuSj  ahd  in  some  districts  even 
jvery  third  person. 

Witli  tlie  t-xception  of  a  single  case  in  Dorpat,  the  ninltllocii- 
\T  echinococcns  has  been  found  only  in  Southern  Germany  and 
Switzerland. 

According  to  a  vcrlial  report  of  Prof.  Bartels,  there  was  a  ca&c  of  niul  til  ocular 
chinococcus  uDckr  treatinejit  in  the  hosijit^il  here  Itist  yean 

Tlie  outhor  saw  two  livcm  in  tlie  mu&uuma  iti  London  imd  Ediufnirgh,  which» 

far  as  was  possible  withotit  an  examination,  he  considered  as  cases  of  mul- 
iocnhir  echinococcus,  and  to  which  he  caUed  the  attention  of  Dra.  Cobb  old  and 

Qcr. 


Chapter  III. 
PATHOLOGY, 

Section  I. 
GENERAL   PATHOLOGY   OF  THE   ECHINOCOCCUS. 

The  echinococcus  occurs  in  both  sexes,  and  at  all  ages,  yet 
very  seldom  in  infancy,  and  most  frequently  in  middle  age. 

Cmveilhier's  '  case  in  a  child  twelve  days  old  may  well  bu  consiidcrcd  as  *5onic- 
thiDi(  else,  especially  aa  no  sac  w^as  found  in  the  liver  cyst,  which  had  fibrous 
cartilaginous,  and  bony  walls,  and  which  cojnniunicated  with  the  ascending 
colon ;  if  it  really  was  a  case  of  echinococcus,  the  embryo  must  have  migrated  in 
the  earliest  period  of  foetal  life. 

The  echinococcus  appears  in  all  the  organs  of  the  human 
Ixnly,  bnt  most  frrqnently  in  the  liver  ■  in  fact,  oftener  thert* 
than  in  all  the  otlier  oi'gans  together.  It  occurs  not  infrequently 
in  the  Inng,  spleen,  kidney,  and  omentum  ;  seldom  in  the  brain, 
.vertebral  canal,  eye,  heart,  testicle,  vesicular  semina!es»  ovary, 
litems,  b^east^!,  pancreas,  and  processus  vermifoi-mis ;  somewhat 
more  frequently  again  in  the  sulicutane<jus  tissue  of  the  trunk 
md  in  the  bones.     Usually  only  one  ecliinococcus  is  found  in 

*  Crmd^ikr,  Trait6  d*aiiat.  pathoi ,  XXXVC    pi  4,  Text,  p.  0. 
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the  LDdiridual,  but  sometimes  several  (as  many  as  twelve)  an 
present,  either  in  the  same  organ  or  in  different  ones. 

DaTaine  (L  c  p.  876)  biis  collected  a  large  series  of  cases;  of  S$3  dm,  lH  j 
occarred  in  tlie  liTer  alooc ;  yet  Diiraiae  observes  that  he  selects  onlj  fndi  CttS  f|| 
lirer  ccliiikoooociK  ts  poaBeas  a  i>ecuLiar  iuterest,  while  he  giyes  the  fulleat  poaAli  1 
ooUectioii  of  tboee  found  in  other  ori^ans^  Some  of  the  cases  arc  dnubtfnl,  to  ibHI 
■everal,  especiaOj  of  those  In  the  brain  and  spinal  marrow,  may  be  believed  lo  but] 
been  cysticerd. 

In  the  kidneys  there  were  30,  16  of  which  were  in  the  calioes;  2  were  ia  I 
testicles  and  scrotum;  (?)    1  each  in    the  suj^nirenal  capsule^  vtsicnla?  seiaiiiikik  1 
uten»,  plaoentft;  (T)  4  (t)  in  tlie  ovary,  6  in  the  liip,  ^  tf^;   iti  all«  in  and  un  till 
abdomen^  238  cases.     Lungs  40,  heart  10,  brain  *2Q,  (?)  spiiiBl   cord  10,  liciiMi  17; 
2  each  in  the  pulmonaiy  artery  and  vein,  pituitaiy  gland,  face,  mouth,  thy 
gland,   upper  part  of  arm  ;  3  were  found  in  the  eyeball,  5  on  the  necl;,  SI  f?)  ia  tin  ' 
orbital  cavity,  7  in  the  m&mtna,  12  in  the  anterior  thoracic  and  abdominal  wall 

Amount  4,760  dissiections  made  in  the  course  of  ten  yean»  at  the  Berlin  P^Uio- 
logical  loslitute,  the  echinoeoccus  '  was  found  33  times ; 
19  times  iti  3,042  malt«. 
14  times  in  1,718  females. 

Of  thes«?,  27  occurred  in  the  liver  alone,  or  in  tlic  liver  and  other  orgam  t^igrtlMr; 
one  opened  externally,  and  four  through  the  diaphragm  ;  the  echinococcu*  vn 
found  four  times  in  the  spleen,  throe  ttmos  in  the  lungs^  twice  each  in  the  t^eon, 
omentum,  and  kidney,  once  each  in  the  ligamentum  latum  and  the  heut«  mdfitt 
times  in  the  intestinal  walls. 

Not  one  of  these  indinduiilf*  was  under  ten  or  above  seventy  years  of  age,  Thf 
majority  were  between  twenty  and  forty  years  old. 

In  addition  to  the  situations  already  named,  the  echinococctts  has  been  obaond 
in  the  pjmcreas,*  in  the  |>Boas  muscle,*  and  free  in  the  abdomen  ;  *  in  the  latter  OKt 
it  lay  nlon^idc  a  liver  echinoeoccus,  and  may,  therefore*  have  previously  (^cspcd 
frotti  th:?  liver;  it  has  been  noticed,  too,  in  the  processus  vcruxiformis,*  once  wiA 
a  liv.^r  pchinncc»crus,  and  once,  as  observed  by  Bireh-Hlrsclifeld*"  Ivin;;  fft^  tni 
ah>iie  in  th  *  dilated  cii^ity  of  the  processus  Terniiformis,  the  conimunieatitm  of 
whieh  with  the  cfpcnni  was  ol^litemted  for  the  distance  of  one- fourth  of  so  inA 
The  atrophied  innci>us  nvmbrane  pre^sented  niosaic-like  impressions,  caused  by  tht 
jjressui-e  of  the  countless  vesicles,  which  varied  in  sij&e  from  that  of  a  pin*s  Ik-s*!  to 
that  of  a  pea. 


'  Bucker,  Dissert,  inang.     Beriin,  1868* 

*  Sfiihi,  Jena.  Zeitwhr.  t  Med,,  et-c.»  1854,  p.  2S9,  fourtli  rase, 
'  CniU4Kj;  Gftz.  des  Hup..  1803,  Ko.  92  iJahreabericht,  1668,  IL,  p  3m». 

*  Emmrrf,  Wurfcerah  Correspondenzhlatt,  1871,  4  (Jahresbeiicht,  187 1»  IL,  p.  W 
'  Sehi4irn  PrcuRS.  niilit^nirztL  Z\^. »  1802,  2. 

*  Birdiliiis.^hfdd,  Archiv  d.  Heilkonde,  1870,  p,  191, 
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Tims  far  no  plienomeDa  have  been  recognized  which  may  be 

Ittributed  to  the  migration  of  the  embrj^os  thi-ough  the  tis^sues  ; 
^ut  since  the  number  of  penetrating  embrvos  must  be  exceed- 
[igly  limited,  they  are  scarcely  to  be  expected. 

Leuckart,  too,  as  it  seems,  in  his  experiments  with  the  echinococctia  on  hoga, 
I  unable  to  discover  any  disturbanoea. 

migration  of  numerous  cjsticercua  embiyos  produces  maiked  i^Tmptoms  in 

,  (Zenker,"  Lencka^rt^'  M<^er).' 

Tlie  influence  of  the  echinococcus  on  the  tissues  and  organs 
which  it  develops  is  varied ;  the  hitter  may  remain  a  long 
le  without  any  considerable  alteration,  accommodating  them- 
^Ives  to  its  slow  growth  ;  while,  in  oth**r  instances,  th<^y  soon 
undergo  atrophy.     Those  parts  whirh  are  not  in  th('  immediate 
vicinit}'  of  thi^  i^chinococcus  generally  present  no  citanges,  whilst 
those  lying  u^arest  to  it  suffer  a  moi^  or  less  decided  compres- 
sion from  the  slow  but  constantly  increasing  growth  of  tln^  para- 
site ;  sltoidd  even  a  large  part  of  an  organ  be  desh-oyed  in  this 
manner,  compensatory   In'pertrophy   of   tlh^  reniiiiniiig   portion 
may  take  place, 

Tlie  right  hei^atic  Ia1>e  of  a  girl^  on  ivliom  Prof.  Bartds  bad  ojicrated  success- 
fnUy  four  years  prcvitm*?lj%  after  an  ethiiiorocciis  bjid  iirobsibly  peiutrrvtcd  into  the 
pleural  cavity,  Wfis  fuuml  extremely  dimuiisbed  in  size,  and  its  suifaee  united 
to  a  moderate  extent  with  tlu-  diti])lini^ni  and  the  base  of  the  biny^  ]*y  c*»ari^e 
cicatricial  band*,  through  which  were  Hcaltered  small  ebidky  ennriLtitms  ;  by  means 
of  these  Jjand^,  moreover,  the  continuity  of  the  diapliniLrm  wan  de.*troyt*d,  and 
bebind  them  wtis  a  ii-^lnlous  opening  in  the  tlioraeic  wall — the  re^uU  of  the  oprra- 
tion — surrounded  by  firm,  callous  ti^^.sue.  The  bfl  b)be  (d  the  liver  wtis  verv  nmch 
enlarged,  and  occupied  almost  the  whole  sipace  that  the  right  noimally  did. 

Neighboring  organs  are  often   displaced   by  the  advancing 
growth  of  the  parasite  ;  th(*  varifms  results  of  such  dishn^jitions 
are  the  same  as  when  product^d  by  othfT  tumors.     The  circula- 
I     tion  may  be  impeded,  or  evi*n  stojvped,  by  compression  at  the 
dIIow   structures;    hindrances   to   tlie  passage   of    blnod    and 
•^niph,  jirevention  of  the  discltarg**  of  Irile  or  ui*inej  obstacles  t(^ 


'  Zenker^  Sitznngsbericbte  d,  pbya-medie.  Societiit,  1805-67,  I,  p,  15. 
■  Lmek^m,  I.,  pp.  20fi,  407,  and  747. 
*  Mbder^  llelminthole^.  Vers  ache,  1804, 
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Hon  of  the  intestine,  even  difficulties  in  labor,  may} 
as  resalu.     It  is  proportionately  harmless  in  the  ceUalar] 
and  the  muscles.   Absorption  of  bone  may  take  place  J 
Ae  pressure  of  echinococci. 

Chponic  inflammatory  action  usually  takes  place  in  the  neigh- 1 
^w^ood  df  the  echinococcns,  and  tends  to  thicken  the  cyst-waIL| 
of  the  parasite  not  unfrequentlj,  however, 
te  inflammatory  symjitoius  in    the   organ   concerae^l 
iy  if  an  injury  from  external  causes  be  supcraddedjj 
VDSnlt  of  thb  may  he  the  formation  of  an  abscess,  with  conae-j 
pjiemia;  the  multilocular  form  seems  particularly  prufiflJ 
to  akeratrre  destruction. 

Frequently  such  complete  destruction  of  the  adjacent  parti  1 
iaoe;  owing  to  the  mere  pressure  of  the  advancing  growth,] 
i  Ofpemng  occurs  either  externally  or  into  one  of  the  neigh- 
caiTities.    This  may  also  happen  as  the  result  of  iDJories, 
as  kicks,  blows^  or  falls. 

nf  the  echinococcus  may  be  discharged  into  the 
tiie  intestinal  canal,  the  uterus  or  the  vagina,  the 
ydmcts  or  the  ureters,  the  pleural  or  the  peritoneal  carity, 
«r  ife  rirmlatonr  apparatus.  The  consequences  naturally  dif- 
ietmiMr.  Among  the  most  favorable  is  rupture  through  the 
skia.  aad,  next  to  that»  discharge  into  the  intestinal  canal, 
«xvfm,  gaUHlnct,  or  vagina.  A  spontaneous  cure  frequently 
oe^rmrsia  such  cases.  A  discharge  through  the  air- passages  is  i 
lass  pi^Maisi^g*  although  this  not  infn^quently  results  in  a  cure. 
JLm  tip"«ii^ir  into  ibe  serous  cavities  of  the  abdomen  and  chest  is^ 
a$^  a  tmfe.  ltiUow>?d  by  fatal  inflammation,  especially  when  accom- 
fmMied  by  ^'itae  sudden  mechanical  violence. 

A  petfotmlkia  into  the  venous  system,  or  into  the  right  heart, 
lv«!mhs^  tilhet  immediately,  or  very  soon,  in  death  from  embol- 
fesm  i^^f  iW  palmanary  artery;   rupture  into  the  left  heart, or j 
Sa^.^  iki^  artwal  Tascular  system,  is  followed  by  embolism  ari 

TV  A*wk»mii«ii  and  growth  of  the  echinococcus  ane  veir 
A*w  ;  o\va^^»eiitly  it  causes  early  death  only  when  situated  in 
a  ritad  x^t^ML    As  a  rule*  the  duration  is  seveiul  years;  occ^ 
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ionally  several  decades.  In  one  case^  dx  moDths  after  the 
ippea  ranee  of  the  first  sj-mptoms-  an  eehinococcus  found  in  a 
jirrs  axilla  had  only  attained  the  me  of  a  small  nut'  In  one 
the  two  cases  of  ecliinococcns  found  on  the  inner  gurface  of 
le  dura  mater,*  the  disease,  from  the  beginning  of  the  first 
Symptoms  until  death,  lasted  seren  and  a  half  months  ;  in  this 
?,  the  larger  of  the  two  x«ara5ites  found  had  not  grown  to  so 
It  a  size  as  the  one  in  the  axilla,  ret  here  it  must  probably 
ive  made  its  presence  known  much  earlier  than  in  the  loose 
sue  of  the  axillarj'  region. 

AccordiDg  to  n  collection  of  twentT-foiir  cases,  of  wiucb  Bamer*  obtained  iuf- 

Dt  dftta  in  regard  to  the  dnration.  frura  ibe  tret  s^wltoJD%  en,  it  w&r  U-bb  tlian 

►  years  in  three  cases,  four  jears  in  cigbt.  hx  jeiiT*  in  four,  and  eight  yeare  in 

5;  in  the  remaining  fonr  cases,  it  wa*  fifte»ii  yean  la  one,  ciglitcen  yean  in 

liother,  more  iban  twtnty  xearm  in  tbe  third,  and  niore  than  thirty  years  in  the  hi£t- 

I  ftill  anotber  case,^  the  echinoocKscoa  resiaiflad  in  the  lirer  fifty-fire  yean. 

Terj"  frequtfutlj  the  presence  of  the  eehinococcus  has  no 
feet  whatever,  the  "bearer'"  dying  of  quite  a  <liff«^rent  dis<-^se. 
many  other  cases,  of  course*  it  causes  early  death. 

The  symptoms  indicating  the  presence  of  the  ecl*inoroerus 
I  natui-ally  manifold.  In  itself,  it  r^u.ses  no  f**-vere  illn<\sj^ ;  it 
comes  dangerous  only  under  certain  accompanying  *vircum- 
stances,  especially  those  referable  to  its  siiEe.  Geni*mlly,  on 
account  of  its  gradual  increase,  it  is  tolerably  litti^  b<  f^re  it 
occasions  any  perceptible  di>turbanf*^^.  On  po^t-mortem  exam- 
ination, well  presen^*?d  and  also  d<^d  <^-'hinococci  of  very  con- 
siderable size  are  oft^n  found,  without  the  sliglitest  symptoms 
having  been  manifest*-d  during  life,  wlnrh  could  \m^  attributed 
to  tlieir  presence.  Only  when  it  1ms  rt-ached  a  certain  n^ize,  as 
rompared  with  the  sun-ounding  parts,  doi/s  it  iKM'ome  notie<'al>le, 
leeially  so  when,  by  its  pressun^  on  bhjod- vessels,  urinary  pas- 


*  Vdptnn,  Gai  desbOp..  \Ktl,  p.  .35+0  i cited  by  D'imine,  p.  544). 

*Bart^,  Dentscbes  Archiv  t,  khn,  3Ied.,  V.,  p  \QH, 

■  Barrirr,  These  de  PariH.  !*^40<  cited  by  Damint,  p.  383). 

<  Edinb.  Med.  Joum,  l^i5,  p.  3»6, 
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important  d^magtf  tu 
la  eome  on :  the  pati^ai 
with  ferer,  dkrrli 

only  cn?ating  by  its   I 
sensation  of  fiilni^ss  ri ! 
rf  action  be  set  ap  iu  the  n*ri-i 
serere  pain,  fever,  ajil 


A 
—  u^ 


:^  v-ocois  is  at  first  very  difficult  or 
gnyvth  do  sympttmis  manifest  them- 
a  dkigno^  possible.    Onlj  tbe 
or  shreds  of  merabranes,  of  soo- 
glres  a  positive  diaguur^is,  and  these 
iisrltai]ged  externally,  or  be  obtained  by 
Tt  however,  be  formed  with  ap- 
!ie  coincidence  of  different  condiHotts. 
wlv  and  gradually  to  a  considt-rable 
r.  without  symptoms  of  nutritive  dis- 
uld  the  rumor  be  of  a  regular  rotmiM 
iccm.  eiastk.  .*^A  z-o'.v,  i^.^ctuation^  the  development  of  et'hino- 
cocciMS  most  l^  kept  in  view.    If,  on  percussion,  the  hydatid 
porrinr  should  be  disdnct,  the  diagnosis  is  rendered  almost 
po?^irive :  the  absence  of  this  symptoni  does  not  by  any  meaiT' 
pn»r»*  the  non-existence  of  the  parasite.     Absence  of  jiaiu  am 
fev^r  exclnd*^  abscess;  absence  of  pulsation,    aneurism;  tin 
prvsence  of  this  latter  symptom  is  no  evidence  of  the  absenn*  oi 
ecliinococcus.  as  the  pulsation  may  be  tmnsmitted  from  a  laij* 
adjacent  arterial  trunk. 
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The  diagnosis  may  be  well  snpportedp  or  positirelT  estab- 
slied,  by  an  exploratory  puncture. 

The  echinococrns  fluid  is  fn^  from  albumen*  and  pn?sents 
ie  above-mentioned  chemical  constiments ;  a  large  guantit3~ 
chloridi*.of  sodium  is  its  special  characteristic.  Dropsical 
fivaries  and  large  hydronephroses  may  occadon  some  confusion  ; 
Wher  fluctuating  tumors  of  the  abdomen  are  too  infrequent,  and 
carctly  ever  attain  a  sufficient  magnitude.  Tlie  former  hare 
juently  b«x-n  confounded  with  it,  and  the  mistake  only  dis- 
>vered  by  m^ans  <if  an  operation/  The  al*st*nce  of  albumen  in 
echinocwrus  fluid  is  sufficient  to  distinguish  it  from  the  con- 
BUts  of  ovarian  cysts,  which  are  rich  in  albumen.  A  previuus 
loratorj-  aspiration  with  a  fine  trocar  should  therefore  never 
omittf'd.* 

lis  diiFtTentiation  from  large  hydronephroses  is  perhaps  m<»re 
icult.  The  latter,  Ix^sides  the  urinary  salts,  seem  to  contain 
phiefly  albumen  in  considerable  quantity.  The  urine  salts  are 
[>f  no  assistance  in  diagnosis,  as  they  are  also  present  in  the 
idney  echinucoccus/ 

The  chemical  examination  of  the  Hut d  of  orarian  CTsta,  m  also  of  th(*  contrtits 
'  hydro nephnjses,  still  leikves  a  large  tield  o[>en  for  inresti^tion.  In  ouo  case  of 
bjrdrone(*hro8is,<  besides  an  abundance  of  urine  salts  and  7,5  parts  in  a  tUousaud  of 
other  urimiry  suhatiinces,  thtre  was  a  considerahk*  riuiintity  of  allmtnoij,  t*ifjrther 
villi  ail  aburuhmt  s^ediment  of  oxalate  of  lime  in  the  form  of  octalKdml  crystals. 

Unfortunate^ I y  we  still  lack  anytbiQfj  like  a  large  numlHT  of  analyses  of  cclilno- 
coocus  fiuid  from  different  organs,  by  means  of  which  w^  mi^^ht  jrnint  out  with  cer- 
tainty th<.^  anatomical  location  oi  the  parasite.  It  cannot  yet  Ik?  iH>8irively  stated 
whether  or  not  its  chenilciil  constitution  differR  according  to  tlie  or^aii.^  in  wliich  it 
is  situated.  Thus,  in  the  two  al jo ve- reported  analyses  Ijy  Jaci»l*se^ti  (\h  *ir>H}  suc- 
cinic acid  and  grape-«ugar  were  not  discovered*  whilst  tliey  were  present  in  the 
liver  echinoojcci ;  Wilde  found  ImjIIi  substances  in  a  case  of  ef'liinococcus  of  the 
gplecn;  Naunyn  (L  c.)i  succinic  acid  in  the  liver  and  lung  echinocueci  of  the  si»t3ep. 

^  Spi^gdbfrfj,  Arcbiv  f.  Gynaekolo!;rie,  I.,  p.  ^4il,^Sm^(/K  Britiali  Med.  Journ.,  tJ^OS 
iireaber..  XmH,  IL,  p.  504),— Wi^re^Arr-?,  Virch.  Arcli,,  41i,  p.  302,  1«(J9.— /V^//^ 
Jmon  Med.,  1^7,  Nos.  141  and  143.— Compt.  rend,,  G5,  No.  24. 

«See  Wakff^fr,  Archiv  f.  GynaekoL,  T,  p.  I3rj2,  187(1 

■  Dataine,  1.  o. ,  p.  lilA.  { Barker^  on  Cystic  Entozoa  in  the  Human  Kidney,  Londutip 
56.  p.  0). 

*IIeUtr,  Dontsches  Archiv  f,  klin,  Med.,  V..  p  267,  18G9 
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The  chemical  examination  of  the  fluid  obtained  by  repeated  punctures  is  not  of 
value  in  forming  a  diagnosis ;  the  albumen  which  it  then  contains  is  probably  due 
to  transudation  from  the  blood  or  other  fluids. 

The  microscopic  discovery  of  scolices,  rows  of  liooks,  or  single 
booklets,  in  the  sediment,  establishes  the  diagnosis ;  but  their 
absence  does  not  disprove  the  existence  of  ecliinococcns. 

The  occurrence  of  severely  itching  urticaria  is  said  to  indicate  that  the  echino- 
coccus  fluid  has  escaped  into  the  abdominal  cavity.* 

Prognosis. 

Infection  with  the  echinococcus  is  not  of  itself  a  dangerous 
disease,  and  only  becomes  so  under  certain  circumstances.  Tiie 
prognosis  varies  exceedingly,  according  to  the  situation  and  size 
of  the  parasite  ;  in  our  consideration  of  it  in  individual  organs 
we  shall  revert  to  this  point. 

Very  large  echinococci,  or  those  still  increasing  in  size,  are 
always  to  be  regarded  with  anxiety ;  the  prognosis  is  less  favor- 
able when  local  or  general  disturbances  supervene,  either  in  con- 
sequence of  other  diseases,  especially  chronic  forms,  accompanied 
by  exudation,  or  as  the  direct  result  of  the  pai-asite. 

Pregnancy  does  not  tend  to  make  the  prognosis  any  more 
unfavorable;  on  the  contrary,  an  entire  subsidence  of  a  liver 
echinococcus  has  been  observed  under  its  influence.'  In  another 
case,  however,  a  sudden  increase  took  place  during  pregnancy, 
and  the  ecliinococcus  was  afterwards  removed  by  an  operation.' 

Treatment 

Medicinal  treatment  of  echinococcus  does  not  promise  much. 
Only  remedies  wliich  are  soluble  and  easily  absorbed  by  the 
blood,  and  which  can,  therefore,  be  carried  to  the  parasite,  and 
permeate  its  capsule  by  endosmosis,  need  be  considered;  they 
must  also  be  administered  in  sufficient  quantity  to  be  poison- 

*  Jonasaen,  Ugerkrlft  for  Laeger,  8  R  ,  XITI.,  No.  25. 
^  Seidel  Jen.  Zeitschrift  f.  Med.,  etc.,  1804,  p.  289. 
3  nofrrwU,  Wiener  med.  Presse,  1868,  No.  40. 
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ous  to  the  parasite,  without  exercising  any  injuiious  effects  upon 
the  patient's  system. 

Of  the  many  remedies  recommended,  we  shall  mention  only 
the  salts  of  mercury*  and  the  iodide  of  potassium,  the  results 
from  which  in  some  cases  have  been  much  lauded,  but  in  others 
found  wanting. 

Ileckford'  saw  an  echioococcus  of  the  left  lobe  of  the  liver  in  a  woman,  twenty- 
two  years  of  age,  disappear  in  five  weeks  under  the  use  of  twenty-seven  grains  of 
iodide  of  potassium  daily. 

In  the  case  of  a  boy,  Reeb'  saw  the  symptoms  of  an  echinococcus  tumor  of  the 
brain  disappear  twice  under  the  influence  of  large  doses  of  iodide  of  potassium 
(from  two  to  fifteen  grains  daily),  blindness  alone  remaining ;  on  a  third  occasion 
this  treatment  accomplished  nothing. 

Hjaltelin  *  has  lately  recommended,  in  cases  of  growing  liver 
echinococcus  of  recent  formation,  the  tincture  of  kameela,  in 
doses  of  from  thirty  to  forty  drops  three  times  a  day,  in  a  table- 
spoonful  of  water  ;  this  treatment  to  be  continued  from  four  ta 
six  weeks.  Hjaltelin  claims  that  in  this  manner  he  caused  the 
disappearance  of  the  echinococcus  in  twenty-two  persons. 

Electricity  is  recommended  from  different  quarters,  and  its 
results  lauded.*  H.  Fagge"  thrusts  two  gilded  steel  needles  into 
the  tumor,  two  inches  apart,  and  connects  both  with  the  positive 
pole  ;  he  places  the  negative  pole  of  a  constant  current  from  ten 
elements  between  the  needles,  and  allows  the  current  to  pass  for 
twenty-live  minutes.  Forster  does  the  same.  Only  a  few  drops, 
if  any,  of  the  fluid  escape  by  the  side  of  the  needles. 

The  most  favorable  results  in  cases  of  echinococcus  have  been 
attained  by  surgical  means,  where  the  parasite  was  accessible  to 
surgical  treatment.  Those  lying  in  external  parts  are  simply 
opened  by  a  single  incision,  and  emptied,  and  the  treatment 
carried  out  according  to  the  rules  of  surgery.  For  the  cure  of 
echinococcus  of  internal  organs  there  is  a  variety  of  methods  in 


^  Davatne,  1.  o. 

»  Heckford,  British  Med.  Jonr.,  1868. 

8  Cit.  Jahresbericht,  1871,  IT.,  p.  70. 

•  Edinb.  Med.  Jour.,  XIII.,  p.  137,  1867. 

•  Davnine,  1.  c.,  p.  565. 

•  E.  Fagge,  Lancet,  1868,  p.  75. 
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use,  with  innumerable  variations  and  modifications  of  detail, 
which  are  all  more  or  less  worthy  of  recommendation,  and  all  of 
which  have  produced  good  results.*  Their  object  is,  substan- 
tially, the  prevention  of  the  escape  of  the  fluid  into  the  serous 
cavities,  by  obtaining  a  previous  adhesion  of  the  two  surfaces. 

A  single  puncture''  with  a  fine  trocar,  and  the  withdrawal  of 
a  portion  of  the  fluid,  seems  to  be  sufficient  in  many  cases. 
After  the  puncture,  the  patient  is  ordered  to  lie  uj>on  his  back 
for  two  days ;  the  wound  is  closed  with  collodion ;  exudation 
into  the  sac,  death  of  the  animal,  and  resorption  follow.  Should 
suppuration  of  the  sac  occur,  the  formation  of  a  larger  ai)erture 
would  be  rendered  nect^ssary,  together  with  frequent  injections 
of  a  solution  of  carbolic  acid. 

Of  forty-six  case5  treated  in  the  English  hospitals  by  puncture  alone,  complete 
recovery  followed  in  thirty -six ;  in  ten  suppuration  took  place,  and  incision  be- 
came necessary,  followed  by  death  in  two  cases.  The  puncture  should  be  made  as 
soon  as  the  echiuococcus  htis  attained  a  sufficient  size  to  determine  positively  the 
nature  of  the  cyst,  provided  it  is  still  increasing  in  size.  Only  a  portion  of  the  fluid 
should  be  allowed  to  escape,  that  the  entrance  of  air  may  Ixj  prevented. 

Simon'  practises  and  recommends  double  puncture,  with  sub- 
sequent incision.  The  tumor  is  punctured  with  a  line  trocar, 
and  the  canula  allowed  to  remain ;  in  twenty-four  hours  peri- 
toneal union  will  liave  taken  place.  Eight  days  afterwai-ds  a 
se(*ond  trocar  is  thrust  in  at  some  distance  from  tlie  former, 
and  the  canula  again  allowed  to  remain.  After  about  twenty- 
four  hours  the  two  punctured  wounds  may  be  united  by  an 
incision.  After  the  sac  has  been  emptied,  it  is  washed  clean  by 
tepid  injections ;  should  the  secretion  have  a  bad  odor,  disin- 
fecting solutions  of  iodine,  carbolic  acid,  hyposulphite  of  soda, 
and  the  like,  should  be  emi;)loyed.  Fiedler*  recommends  that 
the  trocar  should  be  thrust  in  obliquely,  in  order  to  prevent 
the  sac  from  gliding  away  from  the  canula ;  and  for  the  same 
reason  he  considers  it  advisable  to  allow  only  a  portion  of  the 


*  Davaine,  op,  cit,  565  et  seq.,  gives  a  very  full  aooount. 
^  MurchUon,  Lancet,  1868,  p.  75. — Anstie,  Lancet,  1870. 
3  Simon,  Deutsche  Klinik,  1866,  pp.  888  and  404. 

♦  FieiUer^  Deutsches  Archiv  f.  kUn.  Med.,  VI.,  p.  607,  1860. 
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fluid  to  escape. '  Fiedler  anaesthetizes  the  skin  between  the  two 
punctures,  before  it  is  cut,  with  spray,  according  to  Richard- 
Bon's  method. 

According  to  Recamier's  method,^  the  echinococcus  tumor  is 
opened  by  cauterization ;  by  its  gradual  operation  a  union  of 
the  serous  membranes  is  effected  before  the  opening  takes  place ; 
this  method  is  exceedingly  painful  and  tedious 

In  a  case  reported  by  Bouchut,  Gaz.  de  Paris,  1865,  the  time  occupied  in  the 
application  of  the  cautery,  previous  to  the  opening,  was  twenty- one  days. 

Trousseau  aims  at  union  by  thrusting  in  numerous  needles, 
yet  this  very  frequently  fails. 

Fiedler  used  four  long  Carlsbad  needles,  and  Mireur  (Th^  de  Paris,  1868),  from 
forty  to  sixty,  without  obtaining  adhesion. 

With  the  immense  amount  of  material  afforded  by  Iceland,  it  is  to  be  regretted 
that  Finsen  and  Hjaltelin,  the  two  Icelandic  physicians  who  have  had  charge  of  the 
greatest  number  of  cases,  should  be  engaged  in  fruitless  disputes,  as  to  whether  cau- 
terization or  puncture  and  incision  should  be  given  the  preference,  instead  of 
attempting  the  solution  of  more  important  questions.  The  particulars  of  the 
numerous  publications  on  this  subject  may  be  found  in  Virchow,  Hirsch,  and 
Gurlt's  Jahrcsberichten. 

Simon's  method,  with  Fiedler's  modification,  or  Finsen' s  pro- 
posed improvement,  would  seem  to  be  the  most  worthy  of  com- 
mendation. The  puncture  should  be  performed  with  a  curved 
trocar,  in  order  that  the  second  may  be  made  from  within  out- 
wards with  the  same  instrument.  At  all  events,  the  danger  of 
tearing  away  the  sac  from  the  adhesions  around  the  first  punc- 
ture is  thus  avoided,  and  a  better  prospect  of  a  good  result 
obtained. 

Subsequent  injections  are  necessary  for  the  promotion  of  healing  and  the  pre- 
yention  of  suppuration.     Gall  is  used  by  many,  and  it  desei-ves  further  trials. 

Far  more  difllcult  than  the  choice  of  the  method,  is  the  deci- 
sion whether,  and  at  what  time,  an  operative  procedure  of  any 
sort  should  be   undertaken.      In  echinococci  which  show  no 

»    WUde,  Deutsches  Archiv  f.  klin.  Med.,  VIII.,  p.  116,  1870. 

*  Martinet,  Cliniqne    Med.    de  rHotel-Dieu,    lS27.—{Davaine,   p.    586.)--Demar- 
qnay's  Modification  :  Pauh  L'Union  Med.,  1866,  122  and  125. 
VOL.  III.— 37 
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tendency  to  increase,  and  which  create  no  excessive  disturbances, 
one  would  scarcely  resort  to  an  operation. 

In  echinococci  of  internal  organs,  which  are  still  increasing  in 
size,  we  should  not  defer  it  until  threatening  symptoms  appear, 
however  unwilling  we  may  be  to  undertake  an  operation,  which 
is  not  without  its  dangers,  when  the  derangements  are  still  very 
slight.  The  presence  of  a  growing  echinococcus  is  like  the 
sword  of  Damocles,  continually  threatening  immediate  danger. 
Hence  it  is,  that  the  prospect  of  a  favorable  termination  dimin- 
ishes with  the  growth  of  the  tumor,  since,  on  the  one  hand,  the 
cyst  wall  usually  becomes  more  and  more  inflexible  as  it  grows, 
and  heals  less  readily,  and  on  the  other  hand,  the  accompanying 
changes  in  other  organs  may  become  so  far  advanced,  that,  even 
after  the  successful  removal  of  the  parasite,  they  may  cause  the 
patient's  death 

Etiology  and  Prophyldons. 

As  the  echinococcus  is  the  larval  state  of  the  tsenia  echino- 
coccus, the  dog,  as  the  bearer  of  this  tape-worm,  claims  the  first 
consideration,  in  connection  with  its  etiology  and  prophylaxis; 
and  the  other  animals  in  which  the  echinococcus  is  found,  and 
which  may,  therefore,  be  the  source  of  infection  for  the  dog, 
will  receive  secondary  consideration. 

When  we  consider  the  important  part  played  by  the  dog  as 
the  constant  companion  of  man,  and  the  too  intimate  intercourse 
frequently  existing  between  man  and  dog,  especially  in  the  lower 
classes  and  among  persons  of  but  little  culture,  the  wide  distri- 
bution of  t\\e  echinococcus  will  not  seem  strange.  Children  es- 
pecially are  exposed  far  more  to  the  danger,  since  an  invasion  by 
the  encapsuled  worms  may  occur  much  more  readily  in  children 
than  in  adults.  Even  the  finest  lapdog  is  not  safe,  and  may  fre- 
quently harbor  the  taenia  echinococcus,  and  transfer  the  eggs  to 
its  mistress's  mouth  by  a  kiss.  Every  one  who  has  owned  dogs 
is  aware  of  their  habit  of  frequently  applying  the  nose  to  the 
vicinity  of  the  tail ;  this  may  be  a  matter  of  toilet  with  them, 
or  it  may  be  done  in  the  search  for  epizoa.  The  greatest  possible 
limitation  of  intercourse  with  dogs  is  therefore  the  first  step  in  a 

-.,.i.: 1   1 1 1^ 
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The  tfflnia  echinococcus  occurs  also  in  wolves,'  and  perhaps  in  other  camivora  j 
but  here  they  are  of  no  consequence. 

The  matter  of  preventing  dogs  from  acquiring  the  taenia  echi- 
nococcus is,  therefore,  of  special  importance.  Of  the  animals 
besides  man  in  which  the  echinococcus  is  found,  only  the  cow, 
the  sheep,  the  hog,  the  goat,  and  perhaps  the  horse  and  the 
deer,  need  be  considered.  This,  then,  must  be  attended  to : 
"water-blisters"  of  all  kinds  which  are  found  in  these  animals 
must  not  only,  as  is  the  usual  custom,  be  cut  out  and  thrown 
away,  but  should  be  burnt  or  destroyed  in  some  such  manner  as 
will  prevent  the  dog  from  swallowing  them.  The  dangers  incur- 
red by  neglect  of  these  matters  should  be  made  known  to  the 
community. 

Although  the  taenia  echinococcus  has  not  yet  been  observed  in  the  intestines  of 
man,  we  must  not  lose  sight  of  the  possibility  of  such  an  occurrence,  and  of  self-in- 
fection from  such  a  source.  Therefore  the  most  careful  excision  of  all  "  water-blis- 
ters," especiaUy  of  the  livers  of  slaughtered  animals,  is  to  be  practised,  so  that  the 
remaining  flesh  may  not  become  infected  with  scolices  either  on  tearing  or  carving 
it  It  is  best  to  consider  as  suspicious  every  cyst  containing  a  watery  fluid,  as  a  fine 
discrimination  cannot  be  expected  on  the  part  of  the  public. 

After  aU  that  has  been  already  stated,  it  is  scarcely  necessary  to  mention  that 
man  is  neither  exposed  to  the  echinococcus  1)y  the  use  of  raw  smoked  meat,  as  Hjal- 
telin  *  believes,  nor  by  hereditary  transmission.  A  clear  comprehension  of  the  etiol- 
ogy can  alone  give  us  the  foundation  for  a  prophylaxis.  Thus  Richardson  '  traces 
the  frequent  appearance  of  the  echinococcus  in  Victoria  (Australia),  especially 
among  the  shepherds,  to  the  use  of  mutton  as  food.  The  sheep,  without  doubt, 
acquire  echinococcus  from  the  shepherd  dogs. 


Section  IL 
ECHINOCOCCUS   OF  INDIVIDUAL   ORGANS. 

1.  Echinococcas  of  the  Brain. 

The  occurrence  of  the  ecliinococcus  within  the  skull  is  infi'e- 
quent,  and  it  only  exceptionally  attains  a  notable  size  in  that 

»  Cobbold,  Entozoa.  London,  1864,  p.  261. 
^I^altelin,  Jahresbericht,  1870,  L,  p.  231. 
•  BieharcUon^  I.  a 
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situation,  as  it  usually  causes  the  death  of  the  patient  too  early 
for  this  to  occur.  The  echinococcus  is  found  in  the  brain,  in  all 
its  parts,  and  between  the  membranes  ;  it  is  seen  in  a  free  state 
at  the  base  and  in  the  ventricles.  The  brain  substance  is  sup- 
planted by  the  growing  parasite,  and  there  is  sometimes  a  condi- 
tion of  softening  of  the  neighboring  tissue,  which  again  may  be 
hardened  and  sclerosed.  The  membranes  are,  at  times,  thinned, 
and  in  other  cases  thickened  and  oedematous,  and  the  ventricles 
distended.  Not  infrequently  the  roof  of  the  skull  is  absorbed 
and  perforated  by  the  growing  parasite,  which  then  makes  its 
appearance  externally.  It  may  also  extend  into  the  nose  and 
orbit,  and  may  induce  exophthalmos. 

On  the  whole,  the  symptoms  which  indicate  an  intracranial 
echinococcus  differ  but  little  from  those  of  other  tumors  of  slow 
growth.  The  principal  and  most  frequent  are  headache,  dizzi- 
ness, vomiting,  syncope,  and  spasms,  at  times  of  an  epileptiform 
character ;  disturbances  of  the  motor  and  sensory  functions,  as 
also  of  the  mind,  are  observed.  Continuous  violent  headache  is 
sometimes  the  only  symptom.  A  persistent  trigeminal  neuralgia' 
was,  in  one  case,  the  only  symptom  of  an  echinococcus  sac,  nine 
centimetres  long,  situated  in  the  right  cerebral  hemisphere. 
Westphal'  makes  special  mention  of  an  intermittence  of  the 
symptoms,  with  now  and  then  an  intensified  recurrence. 

The  compression  which  the  echinococcus,  by  its  size  and 
extent,  exercises  on  both  hemispheres,  or  often  only  on  single 
nerves,  causes  a  multiplicity  and  peculiar  grouping  of  the  symp- 
toms, which  differ  strikingly  from  those  which  were  formerly 
considered  as  characteristic  either  of  acute  or  of  chronic  bi-aiii 
dis(*ase.  The  symptoms  usually  increase  suddenly  in  severity, 
and  cause  death  in  a  short  time.  A  spontaneous  discharge 
externally,  with  subsequent  cure,  but  seldom  takes  place.' 

The  diagnosis  of  echinococcus  of  the  brain  is  extremely  diffi- 
cult, and  is  rendered  possible  only  by  the  further  presence  of  the 
parasite  in  some  more  accessible  locality,  or  when  it  bi-eaks 


'  Visconti,  Annali  iinivers.  di  med.,  1869,  p.  84. 

'  WeMphaL  Berlin  klin.  Wochenschrift,  1872,  No.  18. 

'  Moulvtte,  Gaz.  des  Hop  ,  18:30,  X,  p.  303  {Davaiiie,  1.  o  ,  p.  648).—  Westphal,  L  c. 
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iirli  the  skull  and  reveals  itself  externally  as  a  fluctuating 

Tlie  slow  growth  and  the  absence  of  fever  make  the 

.ivisis  probable ;  an  exploratory  puncture  may  render  it  posi- 

fie  progiiosis^  if  not  absolutely  bad,  is  at  least  very  unfavor- 

^aiuniUy,  the  ireatmeitt  is  purely  that  of  combating  the 
Hyniptoms.  On  suspicion  of  tlie  presence  of  an  echinococcns,  a 
course  of  the  iodidn  of  potassium  should  not  be  omitted. 
Should  the  situation  of  the  eehinococcus  be  determined,  especi- 
ally by  its  breaking  throngh  tlie  roof  of  the*  cnmiiinu  an  explora* 
lory  puncture,  witli  subsequent  gradual  Avithdmwal  of  the  con- 
t^^nts,  should  be  attempted.  For  this  puipose  Sibson's'  method 
is  the  best.  He  punctures  with  a  hypodennic  syringe,  with- 
draws some  fluid  by  pulling  back  the  piston,  then  replaces  the 
syringe  by  a  ^mall  tul>e,  and  alhiws  the  ^-trhinococcns  fluid  to 
drain  away  througli  this  ;  should  it  be  necessary,  especially  if 
the  diagnosis  be  verified  by  the  examination  of  the  fluid  thus 
obtained,  an  incision  may  subsequent]}'  be  made. 

Davaine  (p.  G51)  cnuinLiutLa  iWnty  ctisis  of  ccliinococcus  within  the  cranial 
cavity,  in  eight  of  which  ihv.  \ivtvimU:  w^ks  situatLd  uutsidu  the  incQihnmes  of  the 
brain*     Several  of  these  cases — es|jeciaUy  No,  22 — nitty  be  conBidered  doubtfuL 


\ 


2.  Echinocoecus  of  the  Spinal  Cord. 

The  echinocoecuB  is  less  frequently  found  in  the  spinal  cord 
than  in  th*^  Ijrain. 

The  parasite  may  here  dev(^]o]>  in  thriM*  diffr^rent  modes  ;  it 
is  extremely  infrequent  for  it  to  have  its  primary  seat  within  the 
eac  of  thi*  dura  mater  ;  it  oceurs  somewhat  oftenei'  outside  of  it, 
yet  originally  in  the  vertebral  camLl  ;  it  usually  forces  its  way 
from  without  into  the  vertebral  eanal  by  wideuing  the  inteiTerte- 

1  foramina,  or  it  makes  a  path  by  absor})tion  of  thr*  vertebra, 

Lecliinocoeeus  has  not  yt^t  been  observed  in  the  substanee  of 
spinal  eord.     Those  developed  primarily  witliin  tin-  vertebral 
al,  but   outside  the  sac  of  th^^  dura  nuiter,  tvsca])e  into  the 
ining  parts  by  the  sfime  routes,  only  reversed. 


^  Sibjm^,  Lancet.  l^fS^^.  in  71 


file  sac  of  tlie  dura  mater  flat- 

portion   of  tlie  coid  is 

Hood'Tessels  eeein  mach  distended, 

the  dura  mater  are  similar,  bot 

their  appearance  until  soxue- 

i  echinocoec-us  in  the   spinal  canal  are 

i^tim  thoae  which  appear   diuiBg  the 

SBOpla^ms.     Dlstorbances  of  innerratioa 


beginning  in  the  parte  supplied  by  the 
the  pamsite,  particularly  pains  in 
in  the  vertebrae  appear,    which  are 
following  these  come    numbness  and 
into  complete  ansesthesia,  and  difficulties 
maj  amount  to  complete  paralysis ;  some- 
ipe  and  muscular  twitchin^s,    paralysis  uf 
and  abdominal  muscles,  and  dorsal  decu- 
wiA  eamfikie  extension  of  the  limbs. 
If  tibe  ediinocoecus  is  situated  in  the  lowest  portion  of  ili^ 
^votebiml  caaal^  aD  symptoms  may  be  absent. 

The  dttratioi^  of  the  disease,  from  the  beginning  of  the  fiisi 
gympcoms  until  death,  Taries  from  one  month  to  five  jrear& 
Recorery  has  not  yel  been  observed. 

For  the  dioffnasii,  prognosiSj  and  treatment^  the  same  holds 
good  as  was  said  with  reference  to  echinococci  of  the  brain. 


3.  EcMaocoecus  of  the  Bespiratory  Organs. 

The  echinococci  which  are  found  in  the  respiratory  apparatm 
either  develop  originally  in  the  thoracic  cavity  or  they  forfl 
their  way  into  it  from  the  vicinityj  usually  from  the  abdomea 


Bare 

A. 


^wdhm  AreMv  f.  klin,  Med.,  V.,  p.  108,  IBm.—lkmtiHe,  Le..p 


EcnixococcuB.  583 

Tlie  formerj  in  the  large  majority  of  cases,  are  situated  in  the 
lung  tissue  itself,  and  chiefly  in  the  lower  lobes.  They  seldom 
occur  in  tlie  ph.*ural  cavity,  in  the  subpleuml  cellular  tia^ue,  or 
in  the  mediastinum.  As  a  nile,  only  one  sac  is  found  ;  the  cyst 
wall  is  usually  frail  and  thin,  and  does  not  undergo  retrograde 
metamorphosis.  After  attaining  a  considerable  t^ize,  the  ecliino- 
coccus  frequently  occupies  one  whole  side  of  the  tlioracic  cavily, 
compressing  the  lung  against  its  hilus  or  its  apex.  The  heart  is 
displaced  to  the  opposite  side,  toward  the  riglit  or  the  left  axilla, 
or  the  epigastrium^  according  to  the  situation  of  the  parasite, 
Tlie  diaphragm  is  pressed  downwards,  and  the  adjacent  abdnm- 
inal  viscera  are  consequently  forced  down.  The  intercostal 
spaces  of  the  affected  side  are  more  or  less  bulged. 

After  a  still  further  growth,  tlie  echinococcus  may  pierce  the 
cliest  wall,  or  the  depressed  diaphragm  and  abdomiDal  wall, 
and  an  evacuation  occur  externaOy,  Far  more  frequently, 
how^ever,  the  bronchial  tubes  are  penetrated,  and  the  echino- 
coccus  and  its  contents — fluid  and  daughter  sacs — in  course  of 
time  expectorated  ;  the  cyst-wall  shrivels  and  cicatrizes,  and  the 
younger  and  frailer  the  cyst  is,  the  more  rapidly  does  this  occur ; 
older  ones,  with  thickened  and  unyielding  w^ails,  heal  only  after 
a  long-continued  illnesy,  or  cause  death  from  exhaustion. 

An  opening  into  the  intestinal  canal,  with  discharge  of  the 
contents  at  stool,  is  an  extremely  rare  occurrence. 

The  penetration  of  the  echinococcus  externally,  and  its  dis- 
charge, is  a  very  fortunate  result.  The  majority  of  such  cat^es 
terminate  in  recoveiy. 

Its  penetration  into  the  pleural  or  pericardial  sac  (which,  of 
course,  happens  but  seldom),  is,  however,  very  dangerous ;  usu- 
ally occasioning  fatal  pleuris}^  or  pericarditis. 

Of  the  ecliinococci  originating  outside  of  the  thorax,  we  shall 
consider  only  those  of  the  abdomen,  which  usually  And  tlieir 
way  into  the  chest  by  perforation  of  the  diapliragm.  In  general, 
the  preceding  statements  apply  to  them  ;  they  may  open  into  the 
|ungB  and  air- passages,  or  into  the  pleuiu  or  pericardium,  with 
le  same  results.  These  far  oftener  occasion  effusions  into  the 
7o  last-named  cavities,  than  do  those  wliich  are  developed  in 
khe  lungs,  since  in  the  latter  the  pleural  tsurfaces  are  usually 
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united.  Very  serious  results  may  happen,  however,  even  with- 
out penetration  of  the  diaphragm,  as  the  heart  and  lungs  may 
be  very  much  crowded  out  of  their  normal  position  (they  may  be 
compressed  even  up  to  the  fourth  or  third  rib).  Generally  there 
are  echinococci  of  the  liver,  but  seldom  of  the  spleen  or  kidneys 
(vide  infra). 

While  the  echinococcus  is  still  small,  it  occasions  no  distur- 
bance. It  has  usually  already  attained  a  considerable  size  before 
the  person  affected  applies  for  medical  assistance.  Pains  in  the 
back  and  sides  often  occur,  sometimes  of  great  severity.  The 
most  constant  symptom,  however,  is  shortness  of  breath,  which 
may  at  times  amount  to  suffocation.  Dry  cough  then  occurs. 
There  is  but  seldom  any  expectoration,  unless  a  discharge  of  the 
echinococcus  takes  place  into  the  bronchial  tubes  ;  in  this  case, 
the  expectoration  suddenly  becomes  profuse  ;  it  is  clear  or  only 
slightly  dulled  in  color,  thin,  and  inodorous,  or,  by  long  stand- 
ing, offensive.  Should  there  be  secondary  vesicles  within  the 
echinococcus,  part  of  them  will  be  discharged  entire,  and  part 
collapsed  and  in  shreds ;  fragments  of  membranes  are  found  in 
the  sputum,  and  the  scolices  and  hooks  form  a  sediment  at  the 
bottom.  At  times,  there  is  a  slight  admixture  of  blood.  At  a 
later  period,  the  expectoration  becomes  thicker,  and  more  puru- 
lent, and  afterwards  more  scanty,  until  finally,  with  the  collapse 
of  the  empty  cyst,  it  ceases  entirely.  The  complete  drainage 
may  require  from  a  few  days  to  several  months,  according  to  the 
size  of  the  sac. 

In  addition  to  these  symptoms  connected  with  the  respira- 
tory apparatus,  disturbances  of  neighboring  organs  take  place. 
A  large  echinococcus  must  cause  an  impediment  in  the  pulmo- 
nary circulation,  and,  as  the  result  of  this,  a  stasis  in  the  venous 
system.  Deviations  in  the  direction  of  the  spinal  column  may 
easily  be  produced  by  a  very  slow  growth  of  the  parasite,  es- 
pecially in  young  persons. 

The  disease  brought  on  by  the  presence  of  the  echinococcus 
in  the  resj^iratory  organs  usually  runs  a  slow  course  ;  the  aver- 
age  duration  is  from  two  to  four  years  ;  yet,  besides  this,  there 
is  always  a  period  of  incubation  to  be  taken  into  account,  since, 
as  has  been  state^d,  the  parasite  may  have  attained  a  considera- 
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ble  size  before  any  disturbances  are  noticed ;  at  timeSj  the  first 
symptoms  of  disease  are  so  severe  that  death  occurs  within  a  few 
weeks. 

Diagnosis. 


The  diagnosis  of  ecliinococcus  of  the  lungs  is  rather  difficult. 
It  may  happen  that  an  opening  may  form  externally,  or  the 
tumor  may  be  in  such  a  position  as  to  be  palpable,  and  fluctua- 
tion be  discovered ;  but  iisuully  the  nature  of  the  disease  lias 
been  mistaken,  and  it  has  been  considered  as  consumption  or  as 
pleuritic  effusion. 

The  j?7i^/sical  signs  are,  as  a  matter  of  course,  veiy  variable, 
according  to  its  location  and  size,  j'et^  as  a  rule,  scarcely  diifer- 
ing  from  those  of  other  clianges  producing  dyspnoea.  As  the 
parasite  usually  develops  in  llie  lower  lobe,  it  may  easily  be 

j     mistaken  for  a  pleuritic  effusion. 

Absence  of  respiratory  sounds,  of  bronchophony,  and  of 
noticeable  fever,  together  with  the  constant  increase  of  size,  are 
the  chief  points  in  the  differential  diagnosis.  Should  all  possi- 
ble  causes  of  liydrotliorax  be  absent,  and  the  dyspncea  be  very 

I     intense,  with  marked  di^formity  of  the  tliorax,  the  presence  of 

I  the  ecliinococcus  would  seem  to  be  indicated.  An  exploratory 
puncture,  which  is  witluuit  danger  in  tlie  diseases  previously 
mentioned,  makes  the  diagnosis  absolutely  positive,  in  part  by 

I  the  discovery  of  the  chemical  constituents  of  the  fluid,  and  in 
part  by  the  appearance  of  scolices,  hooks,  or  shreds  of  mem- 
brane, which,  obstructing  the  trocar,  are  often  drawn  out  with  it, 

Pror/nosiH. 

As  the  above  remarks  would  imply,  thi^  }irognosis  is  exceed- 
ingly variable.     It  is  very  favorable  in  those  cases  in  which  the 
^: opening  and  discharge  (wln^thi-r  direct  or  indirect)  occur  exter- 
ally.     Should  this  not  lui}>]>eii,  the  prognosis  will  be  less  hope- 
il,  though  not  ubsohitely  unfavojablr  ;  the  growth  may  come 
o   a  standstilh   iind  shrivelling   and  disappearance  occur.     In 
ase  of  an  increase  of  size,  danger  of  death  from  sheer  suffocation 
ecomes  imminent,  sinee  a  more  or  less  great,  usually  a  very 
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considerable,  portion  of  lung  tissue  is  rendered  useless  for  res- 
piration. Sometimes  pneumonic  infiltration  in  the  vicinity  or 
gangrene  of  the  lung  may  destroy  life. 

Treatment. 

What  we  have  stated  with  reference  to  the  treatment  of  the 
disease  in  general  applies  to  both  the  medicinal  and  other  treat- 
ment in  this  class.  Patients  in  whom  the  echinococcus  has 
opened  into  the  air-passages  or  the  intestinal  canal  require  very 
attentive  care,  in  order  to  ward  off  all  possible  complications. 
In  case  of  markedly  ichorous  and  offensive  expectoration, 
inhalations  of  oil  of  turpentine  or  of  atomized  disinfectant  fluids 
are  to  be  resorted  to.  Good  nourishment  is  of  importance,  to 
maintain  the  strength  until  complete  recovery  takes  place. 

In  gradually  increasing  echinococci  which  do  not  open,  and 
the  prognosis  concerning  which  is  unfavorable  from  the  begin- 
ning, we  should  not  allow  ourselves  to  be  idle,  but — especially 
where  there  is  increasing  dyspnoea — should  resort  to  operative 
procedures,  according  to  the  rules  laid  down  for  thoracentesis. 

4.  Echinococcus  of  the  Circulatory  Apparatiuk 

Echinococcus  of  the  heart  is  very  rare,  and  never  attains  a 
striking  size.  Sometimes  no  disturbances  whatever  indicate  its 
existence  until  it  proclaims  its  presence  by  the  alarming  symp- 
toms consequent  on  a  rupture  into  the  cardiac  cavity ;  immediate 
or  speedy  death  is  the  usual  result  of  this  unfortunate  event. 
When  situated  in  the  right  ventricle,  shortness  of  breath  and 
paroxysms  of  suffocation,  lancinating  pains  in  the  region  of  the 
heart,  palpitation,  and  exhaustion,  with  systolic  murmurs  at  the 
apex,  are  not  infrequently  the  only  symptoms. 

Should  tlie  echinococcus  open  into  the  cavities  of  the  heart, 
the  result — if  into  the  right  heart — would  be  an  embolus  com- 
posed of  secondary  membranes  or  shreds  of  membranes  in  the 
pulmonary  artery,  and  immediate  death  ;  or,  lung  infarctions  or 
gangrene  might  occur  ;  if  rupture  into  the  left  heart  takes  place, 
we  have  periplieral  emboli,  with  their  results.     Penetration  of  a 
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cardiac  ecMnococcus  into  the  pleural  or  pericardial  sac  excite* 
fatal  pleurisy  or  pericarditis. 

In  Oesterlen's  *  case  of  a  butcher's  servant  girl,  twenty- three  years  old,  gangrene 
of  the  lower  extremity,  extending  up  to  the  knee,  appeared  suddenly ;  death  occurred 
from  pyaemia,  after  amputation  through  the  upper  part  of  the  thigh.  An  ecliino- 
coccus  of  the  size  of  a  pigeon's  egg  had  perforated  the  left  auricular  wall  into  the 
auricle ;  echinococcus  membranes  were  discovered  in  adherent  thrombi  of  the  com- 
mon iliac  artery,  and  an  entire  sac,  with  secondary  vesicles,  was  found  in  the  arteria 
profunda  femoris. 

The  diagnosis  of  echinococcus  of  the  heart  may  be  abso- 
lutely impossible,  or  only  become  practicable  on  the  recognition 
of  an  echinococcus  tumor  in  another  part  of  the  body. 

An  echinococcus  of  some  other  part  occasionally  breaks 
into  neighboring  vessels,  and  may  result  in  thrombosis  and 
phlebitis,  oi*,  if  it  open  into  a  large  venous  trunk,  in  embolism  of 
the  pulmonary  artery. 

5.  Echinococcns  of  the  Spleen. 

The  statements  already  made  in  the  general  discussion,  and 
what  will  be  given  in  respect  to  the  liver,  are  applicable  to  some 
extent  to  echinococcus  of  the  spleen,  which  is  not  of  very  com- 
mon occurrence.  The  phenomena,  apart  from  the  situation  in 
the  left  hypochondrium,  are  very  similar.* 

With  reference  to  treatment,  the  question  of  extirpation  of 
the  spleen  will  suggest  itself,  especially  as  it  has  been  done  in 
one  case '  with  a  fortunate  result. 

The  case  was  that  of  a  woman,  twenty  years  of  age,  who  had  had  this  tumor 
(considered  to  be  ovarian)  in  the  abdomen  for  two  years. 

6.  Echinococons  of  the  Kidney. 

The  development  of  an  echinococcus  in  one  kidney  is  not  very 
rare ;  its  size  may  be  very  considerable  before  it  gives  rise  to  any 


»  Oetterkn,  Virchow's  Archiv,  42,  p.  404,  1868. 
•  Wme,  Deutsches  Archiv  f .  klin.  Med.,  VIII.,  p.  116,  1870. 

*Pean,   L^Union    m^d.,   1867,  Nos.    141    and   142.— Compt.   rend.,   LXV.,  No.  24 
(Jahreabericht,  1867,  n.,  p.  460). 
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annoyance.  It  first  causes  atrophy  of  that  portion  of  the  kidnej 
in  which  it  is  situated,  with  subsequent  ruptui-e  into  the  abdom- 
inal cavity,  or  into  the  thorax  or  bronchial  tubes,  into  the 
intestinfe,  or  perhaps  externally. 

Among  the  most  frequent  is  its  rupture  into  the  pelvis  of  the 
kidney ;  the  discharge  of  the  content  sthen  takes  place  through 
the  urinary  passages ;  pure  fluid  contents  will  scarcely  occasion 
any  noticeable  derangement ;  if,  however,  there  be  secondary 
vesicles  in  it,  or  should  the  membrane  of  the  sac  be  discharged, 
the  escape  cannot  take  place  without  considerable  trouble.  Its 
passage  through  the  ureter  sometimes  causes  impaction  and 
stoppages  of  urine,  with  their  consequences,  ischuria,  renal  colic, 
hiccough,  nausea,  and  vomiting.  The  pelvis  of  the  kidney  and 
the  ureter  become  dilated  by  these  repeated  distentions.  The 
passage  of  the  membranes  and  vesicles  through  the  urethra 
causes  retention  of  urine  and  excruciating  cystic  tenesmus, 
which  latter  disappears  when  the  bladder  has  been  emptied. 

A  rupture  in  other  directions  is  less  favomble.  Should  an 
oj^ening  into  the  intestine  occur,  complete  cure  may  be  the 
result,  but  there  is  no  little  danger  of  suppuration  of  the  cyst ; 
penetration  into  the  chest  is  usually  followed  by  opening  into 
the  bronchi,  as  union  of  the  pleural  surfaces  will  have  pre- 
viously taken  place  ;  here,  too,  recovery  is  possible,  but  long- 
continued  suppuration  may  cause  death  from  exhaustion.  Per- 
foration into  the  abdominal  cavity  generally  terminates  in  fatal 
peritonitis. 

Diagnosis. 

Th(^  diagnosis  of  echinococcus  of  the  kidney  is  exceedingly 
difficult;  it  becomes  positive  only  after  the  passage  of  vesicles 
or  shreds  of  membrane.  As  the  echinococcus  is  usually  unila- 
teral, demngements  of  the  urinary  secretion  are  not  necessarily 
present.  The  difficulty  of  distinguishing  it  from  other  tumors 
of  the  abdomen  has  already  been  mentioned.  A  puncture  can 
establish  the  diagnosis  only  when  scolices  or  hooks  are  dis- 
covered in  the  sediment,  or  daughter  vesicles  or  fragments  of 
membrane  in  the  fluid. 
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Prognosis. 

The  prognosis  is  not  altogether  unfavorable ;  kidney  echino- 
3ci  often  heal  spontaneously  by  an  emptying  of  the  sac, 

TreMment 

The  treatment  of  kidney  echinococcus  is  almost  aimless  ;  the 
internal  use  of  oil  of  turpentine  is  recommended^  especially  in 
case  the  sac  should  open  into  the  urinary  passageB. 

Surgical  treatment  has  recently  been  proposed  by  Bimon/ 
and  offers  some  prospect  of  good  results. 

k7.  EchiBococK^na  of  tlie  Saprarenal  Capsule, 
The  echinococeus  occurs  exceedingly  seldom  in  the  supra- 
nal  capsule.     Davaine  cites  only  one  case.     A  very  interesting 
I     case  of  loultilocular  echinococcus  of  this  organ  is  reported  by 
Huber.' 


A  master  carpenter,  si  stty- three  years  of  age,  wlio  had  had  a  severe  attack  €\t 

pain  in  the  rit^ht  hypochondrium  hIx  years  previously,  was  taken  ill  with  hins  of 

I       apjietitej  excruciating  pains  in  the  right  hypochoDdrium,  and  extra^irdinary  niuscu- 

I      lar  weftkaess ;  sufHcient  sleep,  and  frequent  somnolence,  with  extreme  thirst  and 

f       vomiting  after  drinking  largely,  were  the  symptoms  which  lie  presented.     Gradual 

<?xhin*>tlun  cauiied  his  death  iu  ubtmt  three  months. 

Post-mortem  examination  showed  that  the  right  suprarenal  capsule  had  been 
tnvnsformed  into  a  tumor  of  about  the  size  of  a  walnut;  this  had  a  iibrous  capsule 
!  and  a  ccntnd  ulcerous  cavity,  Tiie  tumor  itself  consisted  of  firm,  callouB  connective 
tissue,  with  large  and  small  alve<ilar  spaces  ;  the  former  provided  with  a  grensy 
coating  consisting  of  detritus,  crystals  of  the  fatty  acids,  and  mycline.  In  the 
smooth -walled  smaller  ones  were  gchitinous  echinococcus  vesicles  without  scolices 
and  hfjoks;  these  were  fiihhd  togctlii-r,  but  could  eitsily  be  drawn  out;  in  several 
there  was  a  beautif  uUy  developed  water- vascular  system. 

8.  Echinococcus  of  the  Liver, 

Tlie  echinococcus,  as  ah^eady  stated,  occurs  much  more  fre- 
inently  in  the  liver  tlian  in  all  the  other  orgfins  together ;  at  one 

*  &mon^  Chirargi©  der  Nieren,  1871, 

^Eubcr^  Deutsche^  Arcbiv  f.  klia,  Med.,  IV.,  p.  (il3  ;  V.,  p.  139. 
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time  only  one  specimenj  at  another  several,  may  be  found  tdtber 
in  tlie  liver  alone  or  at  the  same  time  in  that  and  other  orgaBi 
As  many  as  twelve  or  more  cysts  have  been  fonnd  in  a  single 
liver.  It  frequently  attains  a  very  striking  size,  sometimes  that 
of  a  man's  head,  or  even  greater.  It  occurs  in  all  parts  of  the 
liver,  but  by  preference  develops  near  the  capsule.  Its  incnase 
produces  a  very  striking  change  in  the  sha|>e  of  the  organ. 

In  consequence  of  the  slow  growth  of  the  parasite,  the  resulu 
induced  by  its  presence  are  at  first  very  insignificant,  Onlj 
when  situated  at  the  hiluSj  does  it  occasion  early  disturbances  by 
compression  of  the  bile-ducts  or  portal  vein.  In  the  beginning, 
the  growing  parasite  crowds  the  liver  tissue  in  its  neighborhood, 
condenses  it,  and  causes  its  atrophy.  Tlie  connective- tissue  cap- 
sule around  it  is  formed  to  some  extent  from  the  neighboring 
partSj  and  also  in  part  perhaps  from  a  new  growth  of  conae^li^'e 
tissue.  On  further  growth,  large  portions  of  the  parenchynia 
undergo  the  same  processes,  while  the  remainder  of  the  organ 
continues  normal,  or,  in  certain  cases,  shows  compensatory  by* 
pertrophy.'  At  times  intianiraation  and  suppuration  occur  in 
the  immediate  neighborhood,  either  brought  on  by  mechanical 
Tiolence  or  without  being  referable  to  any  sucli  influence. 

The  echinococcus  not  infrequently  comes  in  contact  with  the 
bile-ducts.  The  walls  of  one  or  more  ducts  are  destroyed  by  the 
pressure  of  the  parasite,  and  a  communication  established 
between  tliem  ;  the  echinococcus  then  seems  to  be  destroyed  by 
the  contact  of  bile^  or  daughter  vesicles  get  into  the  biliary 
passages,  and  from  thence  escape  into  tlie  intestine.  At  first, 
as  a  matter  of  course,  only  small  vesicles  can  pass,  since  ihey 
crowd  tltrough  under  the  pressure  from  behind  of  the  echino- 
coccus fluid,  and  in  some  degree  also,  of  the  secreted  bile;  in 
this  manner  tliey  widen  the  ducts,  and  make  them  capable  of 
admitting  larger  vesicles.  Thus  a  complete  emptying  and 
gradual  cure  may  finally  take  place* 

In  this  way  must  we  expLtin  Bartlfs  '  caae,  fa  whicb  the  podt-mortcm  exuniiur 
tion  ahowed  uo  bigmj  of  an  earlier  perforation^  and  in  which  only  two  ihrireU^J 

^  Vide  Eiupra,  page  569 »  and  Frerish$j  KHnik  der  Leberkrankheiten,  11 ,  p.  231 
*  Arohiv  d.  Ueilkimde,  XIU.,  Heft  4  and  5.     (See  alao  Bavainc,  p.  463.  > 
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▼esicles,  of  the  size  of  cherry-stones,  were  discovered  at  the  posterior  border  of  the 
gall-bladder,  which  was  itself  displaced  upwards ;  three  years  previously  a  liver- 
echinococcus  had  healed  spontaneously  after  discharging  into  the  intestine. 

According  to  the  opinion  of  certain  authors,  the  echinococcus  may  develop  in 
the  biliary  ducts ;  the  cavity  in  which  it  is  situated  may  therefore  be  lined  with 
mucous  membrane.  This  would  seem  to  afford  a  simple  explanation  of  the  frequent 
communication  with  the  gall-ducts,  as  also  of  the  cases  in  which  echinococcus  vesi- 
cles have  been  found  in  the  gall-bladder,  without  a  liver  echinococcus  having  been 
discharged  into  it.  A  case  of  echinococcus  of  the  processus  vermiformis,^  shows 
that  it  may  really  develop  in  a  cavity  lined  with  mucous  membrane. 

An  opening  of  the  echinococcus  into  the  blood-vessels  of  the 
liver  occurs  less  frequently.  Now  and  then  a  coexisting  com- 
munication with  the  bile-ducts  is  observed.  Usually,  however, 
thrombosis  of  the  affected  vessel  takes  place  before  the  occur- 
rence of  perforation. 

The  influence  of  a  liver  echinococcus  on  the  adjoining  parts  is 
observed  only  af  t^r  it  has  reached  a  considerable  size.  Echino- 
cocci  on  the  upper  surface  of  the  liver  are  among  the  most 
frequent ;  they  develop  towards  the  thorax,  push  the  diaphragm 
upwards — occasionally  as  far  as  the  second  rib — compress  the 
lung  very  markedly,  and  displace  the  heart  upwards  and  to  the 
left.  Should  the  echinococcus  develop  towards  the  lower  sur- 
face, it  would  then  crowd  the  stomach  or  the  large  and  small 
intestines  downwards,  and  in  this  way  cause  various  disturbances 
of  digestion,  sometimes  obstinate  constipation.  Should  it  com- 
press the  ductus  choledochus  or  the  ductus  hepaticus,  it  would 
occasion  jaundice  ;  and  should  the  compression  affect  the  ascend- 
ing vena  cava,  disturbances  of  circulation  in  its  territory,  and 
theii-  results,  would  ensue. 

The  great  majority  of  liver  echinococci  cause  no  severe  dis- 
turbances, but  shrivel  and  decay  before  attaining  a  noticeable 
Bize.  The  causes  which  lead  to  the  death  of  the  parasite  are  not 
always  manifest.  In  certain  cases  it  is  inflammatory  action,  with 
exudation  in  the  neighborhood  of  the  parasite,  or  the  access 
of  bile  into  the  cyst,  which  checks  its  further  enlargement. 
External  mechanical  injuries,  such  as  a  kick,  a  blow,  or  a  fall, 
often  exert  a  very  unfavorable  influence  on  the  parasite.     In 

»  Vide  supra,  p.  668. 
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many  cases,  indeed,  these  causes  bring  on  unpleasant  conse- 
quences, such  as  severe  inflammatory  action  or  the  sudden 
rupture  of  the  sac,  with  discharge  of  its  contents  into  the  neigh- 
boring cavities,  with  almost  always  an  immediately  fatal  result. 
The  echinococcus  is  generally  noticed  only  after  such  occur- 
rences, and  from  that  time  forward  shows  such  a  rapid  growth 
that  the  patient  dates  the  origin  of  the  tumor  from  the  injury. 

Spontaneous  perforation  of  the  echinococcus  externally 
through  the  abdominal  walls  is  to  be  considered  as  the  most 
favorable  termination  ;  but,  unfortunately,  such  a  result,  in  pro- 
portion to  the  number  of  cases,  occurs  but  very  seldom.  Most 
frequently  the  echinococcus  empties  into  the  intestinal  canal; 
the  contents,  fluid  and  vesicles,  are  often  discharged  by  the 
intestines  in  enormous  quantity ;  sometimes  ulceration  of  the 
parasite,  with  severe  pains,  seems  to  precede  this  penetration.' 
The  communicating  opening  is  frequently  so  contracted  that  the 
discharge  can  take  place  only  very  gradually ;  almost  all  such 
cases  run  a  favorable  course,  and  end  in  recovery.  Most  echino- 
cocci  which  penetrate  into  the  bile-ducts  run  a  similar  course, 
with  the  same  result. 

Rupture  into  the  serous  cavities — peritoneal,  pleural,  or  peri- 
cardial— is  far  less  favorable.  When  this  occurs  suddenly,  the 
succeeding  inflammation  is,  as  a  rule,  speedily  fatal ;  but,  in  rare 
instances,  a  tedious  recovery  follows  an  opening  into  the  abdom- 
inal cavity.  Such  a  sudden  penetration  is  always  accompanied 
by  severe  pains. 

A  gradual  extension  towards  the  base  of  the  lung  runs  its 
course  with  the  symptoms  of  a  chronic  or  a  subacute  pneu- 
monia ;  either  only  a  slight  infiltration  occurs  in  the  vicinity,  or 
a  more  or  less  extensive  cavity  forms,  which  is  in  immediate  con- 
nection with  the  echinococcus  sac.  Should  a  large  bronchus 
op(*n  into  this  cavity,  or  should  one  be  laid  open  by  the  advanc- 
ing destruction  of  the  intermediate  tissues,  an  abundant  expec- 
toration of  purulent  matter,  mixed  with  vesicles  and  the  remains 
of  vesicles,  would  follow.  On  the  other  hand,  a  direct  opening 
of  the  echinococcus  into  the  air-passages  is  followed  more  or  less 

'  Tungdj  Klinische  Mittheilungen,  etc.     Hamboig,  1864,  p.  87. 


ECHINOOOCC0S, 


693 


ration  of  a  large  quantity  of  watery  fluid, 

\  slin^ds  of  veBioles,  whicli  does  not  assume  a 

iTiril  a  later  period.     A  great  number  of  these 

overy,   following  gradual  diminution  of  the 

».  while  others  end  lataily  from  hectic  fever. 

r  *  the  vena  cava  usually  destroys  life  at  onre,  by 

<•  pulmonary  artery. 

I  and  slxty-six  cases  of  liver  ecliinococcus/  four  are  recorded  as 
into  the  thorax,  nine  as  having  opened  into  the  pleural  cavity, 
•u  the  base  of  the  lung  or  into  the  lironchi^  eight  (?)  into  the  bile- 
1^0  ihe  peritoneum,  twenty- two  into  the  intefltinal  canal,  and  ninety- 
]i  recti  ons. 

stfmptoms  produced  by  the  presence  of  the  ecliinococcus 
iver  are  about  at^  various  as  the  fate  of  the  parasite  itself, 
-t-niortinn  examinations,  liver  echinococci  are  very  fre- 
ly  found,  without  any  derangements  whatever  having  be- 
ed  their  presence  during  life. 


^^^^^B  aeventeen  Uver  echinococci  wliieh  were  found  in  the  Berlin    Pathological 
^^55tute,  thirteen  had  given  fiBt  to  no  symptoms  during  life.' 

I^B  Only  on  further  growth  do  those  symptoms  usually  appear, 
^which  are  to  some  extent  of  a  general,  and  in  part  only  of  a  local 
nature.  As  a  rule,  no  pain  is  present  so  long  as  there  is  no 
Intlammatory  action  ;  but  in  the  case  of  cysts  of  large  size  there 
is  an  unpleasant  and  continuous  feeling  of  compression,  fulness^ 
or  tension- 
Jaundice  is  observed  but  seldom,  and  only  under  certain  cir- 
cumstances, either  when  the  tumor  compresses  a  large  trunk  of 
tlie  hepatic  duct  or  the  ductus  choledochus,  or  when  the  cyst  is 
in  connection  with  the  bile-ducts,  and  echinococcus  vesicles  or 
membrant-s  passing  through  produce  a  temporary  stoi)i>iige,  or 
finally,  when  the  presence  of  the  parasite  occasions  intlamma- 
^rxir,  -^^d  abscess  of  the  liver. 

>psical  symptoms  are  likewise  rather  rare,  and  nr<^  pro- 
.  only  by  the  pressure  of  the  tumor  ujion  the  portal  vein  or 


^  Damins^  p.  376, 

^Bother J  DiBseit.  inaug.     Berlin^  1867, 
YOL.  111^38 
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inferior  vena  cava,  or  as  the  result  of  general  hydraemia  in  the 
later  stages  of  the  disease. 

Digestive  derangements  are  very  rare  consequences  of  echi- 
nococci  of  the  liver. 

Displacement  of  the  thoracic  viscera  by  an  upward  growth  of 
the  echinococcus,  produces  a  shorty  dry  cough,  shortness  of 
breath,  which  often  amounts  to  dyspnoea,  and  palpitation  of  the 
heart,  as  tlie  result  of  its  dislocation. 

The  direction  in  which  the  liver  increases  in  size  is  of  special 
objective  importance ;  according  to  the  direction  in  which  the 
parasite  enlarges,  the  limits  of  the  liver  are  found  displaced 
uj^wards  as  far  as  the  second  rib,  or  dowTiwards  to  the  pelvis. 
The  abdomen  may  be  enormously  enlarged,  the  right  half  of  the 
thorax  seems  very  much  distended,  immovable,  and  the  inter- 
costal spaces  widened,  and  sometimes  bulging.  In  cases  of 
development  forwards  and  downwards,  the  tumor  becomes  tan- 
gible, and  its  limits  may  be  determined.  Sometimes  an  echi- 
nococcus may  be  overlooked  by  reason  of  a  dilated  gall-bladder. 

Diagnosis. 

What  was  stated  in  the  general  division  applies  here  to  the 
diagnosis,  prognosis,  and  treatment. 

But  the  echinococcus  multilocularis  presents  a  few  peculiar- 
ities. As  a  rule,  the  first  symptom,  in  addition  to  gastric  irrita- 
tion, is  icterus,  which,  only  slight  in  the  beginning,  soon 
increases  in  intensity,  until  it  reaches  the  highest  degree.  In 
some  cases,  however,  jaundice  is  absent ;  there  is  usually,  at  the 
same  time,  a  feeling  of  fulness  and  uneasiness  in  the  abdomen, 
and  sometimes  attacks  of  diarrhoea  come  on  at  intervals;  the 
stools  appear  colorless,  but  among  them  may  be  some  of  a  very 
dark  color.  Examination  of  the  liver  generally  shows  a  well-pi-o- 
nounced  enlargement,  which  at  times  increases  to  enormous  dis- 
tension of  the  abdomen ;  the  surface  of  the  liver  is  generally 
smooth  and  hard ;  knotty  tumors  are  but  seldom  felt.  The 
spleen  is  invariably  enlarged.  The  urine  appears  dark,  at  times 
almost  blacjk,  and  is  free  from  albumen.  Pain  and  fever  to  any 
considerable  extent  are  but  seldom  noticeable.     Gradual  emacia* 
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tion  and  loss  of  strength  finally  terminate  in  deatli ;  that  event 
being  sometimes  accelerated  by  hemorrhages  from  the  different 
mucous  membranes. 

The  multilocular  echinococcus  is  distinguished  from  carci- 
nomatous neoplasms  by  the  splenic  enlargement  and  the  usually 
smooth  surface  of  the  liver ;  from  fatty  and  amyloid  liver,  by  the 
high  degree  of  jaundice,  as  also  by  the  general  course  of  the  dis- 
ease ;  other  affections  of  the  liver  will  scarcely  be  confounded 
with  it ;  its  difference  from  a  common  echinococcus  has  ah-eady 
been  stated. 

Profinosifi  and  Treatment. 

The  prognosis,  like  the  treatment,  is  perfectly  hopeless. 


CYSTICERCUS  CELLULOSE. 

Chapter  I. 

Of  the  immense  number  of  works  which  have  been  written  upon  this  subject,  we 
shaU  only  make  mention  of  the  foUowing,  in  addition  to  those  which  we  sliall 
have  occasion  to  refer  to  subsequently :  Stich^  Annalen  des  Charit^-Kranken- 
hauses,  V.,  p.  154,  \%^A.—Leuckart,  Die  menschl.  Parasiten,  L,  p.  228,  and  Die 
Blascnwiirmer  und  ihre  Entwickelung.  Giessen,  1856. — Kiichenmeistsr,  Die  in 
und  an  dem  KOrper  des  lebcnden  Menschen  yorkommenden  Parasiten.  Leip- 
zig, 1855, 1.,  p.  Q^.-^Davainf,  Traits  des  Entozoaires,  p.  622. 

HISTORY. 

The  cysticercus  cellulosse  has  been  observed  in  swine  from 
the  earliest  times ;  Goze '  first  recognized  its  animal  nature  in 
1784.     Werner '  found  it  in  man  in  1786. 

The  proof  that  the  cysticercus  cellulosfe  is  the  larval  condi- 
tion of  the  taenia  solium  was  furnished  by  Kiichenmeister, 
Haubner,  and  van  Beneden. 

*  Odee^  Neueste   Entdeckunp,  dass  die   Finnen   im  Schweinefleisch  keine  Driisen- 
krankheit,  sondem  wahre  Blasonwiirmer,  Bind.     Halle,  1784. 

■  Wemer^  Venn,  in  test.  brev.  expositionia  contiu.,  II.     Liiw.,  1786,  p.  7. 
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Among  the  Greek  writers,  Aristophanes  was  the  first  to  mention  the  measly  con- 
dition of  the  hog ;  Aristotle  gave  a  tolerably  accurate  description  of  it 

The  animal  nature  of  the  measle  was  really  known  to  Hartmann,  O.  Fabricios, 
and  Malpighi,  before  the  time  of  Goze;  but  as  their  accoonts  were  so  inaccoTBte^ 
and  remained  so  long  almost  entirely  unnoticed,  Goze  may  rightly  be  called  the 
discoverer. 

Chapter  II. 


Fio.  16. 

Flattened  border   of  a  fresh  cystiocrciis  oyst  of  the  bndn. 
(Highly  magnified.) 


NATURAL  HISTORY. 

The  cysticercus  cellulosse  is  the  larval  condition  of  a  para- 
sitic tape- worm,  the  tsenia  solium,'  found  only  in  the  small  intes- 
tine of  man.  It  is  a  thin-walled  cyst,  varying  in  size  from  that 
of  a  pea  to  that  of  a  bean,  seldom  larger ;  with  clear,  limpid  con- 
tents. Like  every  other  foreign  body  penetrating  into  the 
organism,  it  is  almost  always  enclosed  in  a  connective-tissue 
capsule,  wliich  is  supplied  by  the  adjoining  parts ;  if  this  be 
carefully  opened,  the  parasite  wUl  escape  as  a  rounded,  pellucid 
cyst. 

At  one  point  of  this  bag,  a  more  or  less  distinct  depression  is 

observed,  and  within, 
in  connection  with  it, 
a  firm,  yellowish  or 
whitish  body,  visible 
through  the  cyst 
walls'  On  opening  the 
cyst,  this  body  is 
found  to  be  a  club-,  or 
pear-shaped  sac,  in 
which  the  inverted 
tape-worm  head  is  en- 
cased, its  position  very 
much  resembling  that 
of  an  inverted  finger 
of  a  glove.  This  bears 
a  very  striking  resem- 
blance to  the  head  of  the  taenia  solium ;  it  is  furnished  with  four 


Fio.  17. 

CyKticprcuB  of  the  brain 
(natural  hizc) ;  a  black  ppot 
hhows  the  Htuation  of  the 
rigiucntod  crown  of  hooks. 


Fio.  la 
The   same,    with   the  ooO 
magnifled,  the  body  markedlj 
twisted. 


'  See  Vol.  VII.  of  this  Cyclopaedia. 
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Head  of  a  cjidcercna  of  the  )iiain. 


(Highly  magnified.) 


suckers  and  a  double  coronet,  always  consisting  of  sixteen  hook- 
lets,  whose  points  form  a  single  circle.  The  hooklets  of  the 
outer  circle  are  shorter  than  those  of  the  inner  one,  and  are  pro- 
vided with  much  shorter,  lever-like  processes.  The  hooks  seem 
to  be  inserted  in  pouches,  which,  like  the  suckers,  are  some- 
times entirely  without  pig- 
ment, or  may  contain  a  lit- 
tle, or,  in  still  other  cases, 
a  great  quantity  of  it.  A 
neck  is  attached  to  the 
head,  and  to  it  a  short  tape- 
worm body,  which,  being 
longer  than  the  enveloping 
sac,  are  usually  coiled  and 
transversely  wrinkled. 

The  surface  of  the  cyst 
always  seems  slightly  un- 
even;  compressed  from 
above,  it  seems  to  be  sur- 
rounded by  a  regular, 
finely  undulating,  delicate 
border.  This  appearance 
is  very  characteristic,  and 
is  an  important  point  in 
the  recognition  of  cystic 
formations  in  which  the 
tsenia-head  is  no  longer 
present.  (See  Fig.  16,  also 
the  border  in  Fig.  23.) 

The  cysticercus  is  cap- 
able of  tolerably  active 
motion ;  if  a  fresh  living 
measle  be  put  into  tepid 
water,  it  begins  to  contract 
actively,  at  times  backwardly,  and  in  this  manner  to  assume  all 
possible  peculiarities  of  shape  ;  sometimes  these  motions  ap- 
pear like  waves  passing  over  the  cyst  wall. 

In  but  few  cases,  and  these  in  the  brain,  are  cysticerci  found 


Pro.  ao. 

Lanre  hooklets  of  tho  inner,  and  unaller  ones  of  the  ontor 
circle,  in  variouB  pooitions,  from  Fig.  19,  still  more  highly 
magnified. 
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**free,"  that  is,  without  their  connective-tissue  capsule;  these 
usually  occur  in  the  ventricles,  or  beneath  the  dura  mater  and 
the  arachnoid,  especially  at  the  base;  and  sometimes,  it  seems, 
in  the  meshes  of  the  arachnoid.  In  the  ventricles  they  float 
around  free,  so  that  on  opening  the  latter  they  are  liable  to 
escape  ;  in  other  localities  they  often  clino:  fast  to  a  certain  point. 
(Fig.  22.) 

One  peculiar  form  of  such  free  cysticerci  is  observed  as  a  very 
infrequent  occurrence.  On  removal  of  the  brain,  extremely  frail, 
veil-like  formations,  folded  and  notched  in  many  ways,  and  hav- 
ing in  some  places  sacciform  protuberances,  or  sessile,  frequently 
pediculated  vesicles  arranged  in  a  racemose  form,  present  them- 
selves upon  the  base  of  the  brain  ;  these  are  usually  found  sur- 
rounding single  nerves  or 
arteries;  here  and  there, 
by  means  of  processes 
which  have  the  appear- 
ance of  being  fimbriated, 
they  cling  between  the 
fibre-bundles  of  the  arach- 
noid, but  without  any 
pio.  21.  firm  organic  union.   They 

Foot  forms,  doe  to  oontxaction,  of  a  living  Gystioerccu,  i  •       •  -i  •  ^i 

lie  m  some  degree  with- 
out, but  in  greatest  part  within,  the  subarachnoid  space ;  follow- 
ing the  arachnoid,  they  penetrate  the  third  and  the  lateral  ven- 
tricles, and  there,  too,  form  racemose  masses ;  they  also  force 
their  way  between  the  convolutions  of  the  brain,  and  there  spread 
out.  The  arachnoid  meshes  are  here  and  there  clouded  and 
thickened.  The  length  of  one  of  these  sac-like  formations  may, 
in  single  cases,  be  fixed  at  at  least  twenty -five  centimetres ;  the 
cysts  contain  a  clear,  serous  fluid.  When  examined  micro- 
scopically, they  present  the  slightly  undulatory  surfaces  of 
cysticercus  cysts,  a  head  seeming  but  seldom  to  be  developed  in 
them.  The  pathological  museum  of  Erlangen  contains  two  such 
specimens  of  ^^cysticercus  racernosus,  sen  hotryoides ;^^  in  one 
of  these  Prof.  Zenker  succeeded  in  finding  the  characteristic 
head  of  the  cysticercus  cellulosse.  In  the  second  it  was  not 
pr<'sont,  but  the  nature  of  the  formation  could  not  be  doubted. 


0Y8TICERCUS   CELLDL08A  599 

Virchow*  has  seen  tliree  such  cases  of  clustering  cysticercus,  and 
is  inclined  to  the  belief  in  the  identity  of  these  formations  with 
the  cysticercus,  yet  he  was  unable  to  obtain  any  positive  proof 
of  it. 

Virchow  very  con-ectly  classes  his  cases  with  three  similar  ones  observed  by 
Dnpuytren,  Forget,  and  Calmeil.'  Two  of  Klob's '  cases  are  perhaps  also  to  be  con- 
sidered as  low  grades  of  this  malformation. 

One  of  the  Erlangen  cases  occurred  in  a  man  about  fifty  years  of  age,  who, 
having  previously  been  in  perfect  health,  was,  thirteen  years  before,  attacked  sud- 
denly with  epileptic  convulsions,  which  recurred  from  time  to  time ;  he  was  also 
very  much  changed  in  disposition,  becoming  sensitive  and  irritable.  About  the 
same  time  (as  his  wife  subsequently  informed  me,  and  her  testimony  was  corrobo- 
rated by  the  attending  physicians)  he  passed  a  tape-worm.  The  foregoing  points 
form  the  substantial  history  of  this  case. 

The  way  in  which  the  embryos  reach  the  tissues  is  not  yet 
determined ;  they  either  pierce  their  way  forward  into  the  tis- 
sues, after  penetrating  the  stomach  or  intestinal  walls,  or  they 
fall  upon  a  blood-vessel,  perhaps  directly,  or  it  may  be  by  the 
round-about  way  of  the  lymph  current,  and  are  thus  carried  to 
the  different  parts  of  the  body  (see  Fig.  22).  Very  probably  the 
portal  vein  is  a  more  frequent  route.  The  fact  that  the  young 
measles  often  occur  first  in  the  liver,  and  afterwards  leave  it,  to 
be  found  in  other  parts,*  would  support  this  view.  Leuckart' 
succeeded,  also,  in  his  experimental  feedings,  in  finding  embryos 
in  the  blood  of  the  portal  vein. 

The  little  six-hooked  embryo  having  established  itself  in  a 
suitable  place,  the  irritation  occasioned  by  it  causes  a  slight  cell- 
infiltration  of  the  tissue,  the  hooks  are  lost,  and  a  clearing 
begins  within.  This  occurs  conjointly  with  a  rapidly  advancing 
growth  of  the  peripheral  portions  of  the  embryo,  and  it  is  soon 
transformed  into  a  bag  filled  with  a  limpid  fluid.  A  vascular 
network,  with  large  and  small  meshes  of  delicate,  transparent 

>  Virehaw,  Archiv,  18,  p.  528.  Compare,  also,  von  SieboUl^  Band-  und  Blasenwiir- 
mer,  1864,  p.  68. 

•  Davaine,  1.  a,  pp.  640  and  655. 

*  Wiener  med.  Wochenschrift,  1867,  Nob.  8  and  9. 

*  Zenker^  Verhandl.  der  phyB.-med.  Soc.  zu  Erlangen,  1865-67,  p.  16. 

•  Paraaiten,  L,  p.  199. 
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vessels,  is  soon  formed  in  the  wall  of  the  sac.  At  one  point  of  the 
wall  a  slight  depression  is  seen,  and  a  flask-shaped,  hollow  body, 
the  so-called  head-cone,  is  developed  within  the  cyst.  At  the 
bottom  of  this,  at  its  blind  extremity,  the  development  of  the 
coronet  of  hooks,  and  of  the  suckers  now  takes  place.  At  the 
same  time  the  outer  layer  of  the  head-cone  is  separated  from  the 
head  originating  in  its  interior,  and  forms  for  it  a  cloak-Hke 
covering,  which  is  very  much  extended  by  the  further  growth 
and  increasing  length  of  the  neck  and  body. 

Tlic  formation  of  the  measlc,  according  to  this  plan,  cannot,  as  was  formerly 
thought,  be  the  cause  of  a  dropsical  condition  of  the  wandering  tapc^worm  head,  for 
the  cyst  is  formed  first,  and  in  it,  according  to  Goze^s  comparison,  the  tape-worn 
head  is  placed,  as  is  the  light  in  a  lantern. 

In  but  few  cases  does  the  tape- worm  head  escape  externally 
while  in  its  measly  condition ;  this  generally  occurs  when  it 
reaches  the  stomach  and  is  prepared  for  further  development 
into  a  tape- worm. 

The  development  of  the  cysticercus  is  accomplished  in  about 
two  and  a  lialf  months.  The  duration  of  its  life,  according  to 
Sticlr  s  observations  of  cysticerci  of  the  skin,  amounts  to  from 
three  to  six  years.  They  then  die,  and  undergo  retrogiude  meta- 
morphoses. In  the  beginning  they  seem  somewhat  withered, 
their  contents  duller,  and  the  vesicle  less  translucent ;  at  times 
tlie  inner  surface  of  tlie  capsule  grows  slightly  purulent ;  subse- 
quently they  shrivel  and  become  fatty,  the  fluid  is  absorbed, 
and  lime  salts  are  deposited  both  in  its  residue  and  in  the  callous, 
sluuiiken  capsule ;  finally,  small,  hard  lime  concretions  are 
found  ill  its  i)lace.  By  solution  of  the  lime  salts  with  muriatic 
acrid,  it  is  usually  tolerably  easy  to  discover  the  circlet  of  hooks 
or  singh'  hooks  scattered  through  the  detritus. 

In  one  of  his  numerous  cases  of  cysticercus  in  the  eye,  von  GrSfc  *  was  able  to 
follow  th(^  diffcjrcut  [)liase3  of  development.  In  from  three  to  four  weeks  after  the 
l>cginning  of  ophthaliiioscopic  changes,  he  saw  cysticercus  vesicles  about  throe  mil- 
limetres in  diameter  appear;  the  head  and  neck  he  saw  a  few  weeks  later,  with  a 
diameter  of  from  four  to  five  millimetres.  Von  Gnife  found  the  growth  very  vigor- 
ous during  tlie  first  six  weeks;  the  vesicles  attained  a  diameter  of  six  mm.;  from 


'  Archiv  f.  Ophthalmologic,  XU.,  Abth.  2,  p.  188. 
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that  time  on  it  was  slower ;  in  the  oldest,  which  were  still  living — after  two  years — 
he  f  oond  a  diameter  of  eleven  mm. 

Besides  in  man  and  swine,  the  cysticercus  cellulosse  has  been 
observed  in  the  ape,  the  bear,  the  dog,  the  rat,  and  the  deer ;  it 
often  occtirs  in  great  numbers  throughout  the  whole  body. 

Whether  the  cysticerci  of  the  animals  mentioned  are  reaUy  to  be  considered  as 
cysticerc.  ceUulos.,  is  not  beyond  doubt. 

The  geographical  distribution  of  the  cysticercus  corresponds 
with  that  of  the  taenia  solium.  As  man  incurs  the  risk  of  the 
latter  by  the  use  of  measly  pork,  it  is  found  wherever  pork  is 
used  as  food  ;  the  people  of  nations  which  abstain  from  the  use 
of  pork  are  free  from  the  taenia  solium,  as  also  from  the  cysticer- 
cus cellulosae. 

Chapter  III. 

GENERAL    PATHOLOGY. 

The  cysticercus  cellulosse  occurs  in  persons  of  all  ages  and  in 
both  sexes,  but  most  frequently  in  middle  age  and  in  the  lower 
classes  of  society. 

It  is  found  in  most  of  the  organs,  most  frequently  in  the 
intermuscular  connective  tissue  of  the  trunk  and  extremities, 
then  in  the  subcutaneous  tissues,  in  the  brain  and  its  mem- 
branes, in  the  eye,  under  the  conjunctiva,  in  the  heart,  more 
rarely  in  the  lungs,  the  liver,  the  mesentery,  and  tlie  lympliatic 
glands,  and  very  seldom  in  the  kidneys,  the  parotid,  the  pan- 
creas, the  spleen,  and  the  bones. 

Commonly  only  single  specimens  are  found  ;  but  they  are 
frequently  very  numerous,  and  at  times  innumerable. 

I  found  one  cysticercus  in  the  mesentery  of  a  child  six  months  of  age. 

Delore  and  Bonhomme  *  found  about  three  thousand  cysticerci  in  one  individ- 
ual, of  which  one  each  was  found  in  the  heart,  pancreas,  and  medulla  oblongata, 
four  in  the  cerebellum,  several  in  the  parotid,  sixteen  in  the  lungs,  twenty-two  in 
the  meninges,  eighty-four  in  the  brain,  900  in  the  muscles,  2,000  in  the  subcutaneous 
ceUular  tissue  and  elsewhere  in  the  connective  tissue.  The  mesentery  was  fiUed ; 
the  liver,  spleen,  and  kidneys  were  free. 

*  Archives  gencr. ,  18C5,  L ,  p.  355. 
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The  description  of  cysticerci  in  the  eye  belongs  to  the] 
vince  of  o]>htlialmology* 

Concerniug  the  presence  of  cysticerci  in  the  heart  (which  is " 
not  very  infrequent)  we  know  but  little  ;  yet  cases  in  which  the 
parasite  is  situatixi  under  the  endocardium  can  scarcely  hatie 
run  their  course  without  sjanptoms  ;  a  more  or  less  serereendo 
carditis  must  have  occurred. 

Cysticerci  of  the  surface  of  the  heart  nsQally  c^use  but  little  disturbantv,  wluk 
the  oonaeqtiences  of  those  situated  beneatli  the  endocardium  are  erceedinglj  tii)Qhl«^ 
some.  In  one  such  case  the  entire  apex  of  the  left  ventricle  was  occupied  by» 
thick-walled,  firm,  fibrous  tumor  of  about  the  size  of  a  hazel-nut,  and  whose  wall 
•eemed  to  consist  entirelv  of  thickened,  sinewy  endocardium ;  the  canty,  wkici 
was  somewhat  contacted  about  the  middle,  contained  a  welbprescrred  cj^ticatm^ 
whose  form  corresponded  witJi  Uiat  of  the  cavity;  for  a  conaidenihle 
Arouiid  the  tumor  the  endocardium  showed  marked  opacity  and  flbroot 

Cysticerci  of  the  brain  and  its  membranes  alone  require  a 
separate  consideration,  although,  notwithstanding  numerous  ral- 
uable  publications,  our  knowledge  of  the  morbid  conditions  pro-j 
duced  by  them  amounts  thus  far  to  scai*cely  any  tliing. 

Dmffnosis. 

A  positive  diagnosis  is  possible  only  when   the  cysticerci 
occur  in  situations  accessible  to  sight  or  touch,  especially  in 
eye.     In  snch  cases  numerous,  firm,  bean-like  swellings  in 
subcutaneous  tissue  should  lead  us  to  suspect   cysticerci ;  tl 
extiri^ition  of  such  a  tumor  is  so  trifling  a  procedure^  that  i 
jH^rformance  for  diagnostic  purposes  should  always  be  i^dOj 
allowed, 

Profinosis, 

The  prognosis  is  of  importance?  only  In  cases  of  cysticeiti  i 
the  brain,  and  will  be  discussed  under  that  head. 


TVmtmeni. 

We  have  thus  far  been  unable,  by  any  tlierapentical  meam 
to  ]uvvent  the  development  of  measles.    They  have  been  obseirt? 
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while  the  patient  was  under  treatment  by  inunctionB,  also  when 
under  the  influence  of  iodine,  mercury,  quinine,  or  arsenic  ;  no 
change  was  noticeable  in  any  case,  but  their  growth  continued 
undisturbed  ;^  even  picric  acid  seems  to  exert  no  detrimental 
influenc^^  on  them.'  Notwithstanding  this,  we  should  not  yet 
give  up  hope  of  finding  a  remedy  which  will  cause  their  death 
without  injxiry  to  man, 


I 


Etiology, 

The  etiology  of  the  disease  induced  by  the  presence  of  cysti- 
oerci  is  more  satisfactory.  As  the  cysticercus  culluIosa3  is  the 
terva  of  the  taenia  solium,  which  has  thus  far  been  found  only 
in  the  small  intestine  of  man,  infection  of  a  man  with  measles 
can  only  occur  after  the  reception  of  mature  eggs  of  the  taenia 
solium  into  his  stomach.  The  person  affected  may  derive  these 
eggs  either  fi-om  a  taiiiia  solium  in  his  own  small  mtestine,  ur 
from  the  tape- worm  of  some  other  individual. 

The  fonner  mode  of  infection  —  self-infection —  may  occur 
in  two  ways :  mature  eggs,  eithcT  free  or  accompanying  the 
detached  and  expelled  joint  of  a  tape -worm,  may  be  taken  into 
the  mouth  and  swallowed,  or  mature  egg-containing  segments 
may  be  regurgitated  into  the  stomach  during  the  act  of  vomit- 
ing ;  in  either  case,  the  embryos,  armed  witli  tliree  pairs  of 
hooks,  are  set  free  by  the  action  of  the  gastric  juice,  and  locate 
themselves  in  some  suitable  position,  where  they  undergo  the 
above^described  alterations, 

Tlie  walb  and  seats  of  public  privies  in  railroad  Btations,  and  eapeciftUv  in  Ijotcls, 
afford  a  sufficient  ex  pi  filiation  of  the  most  common  method  by  which  aelMnfcction 
occura;  jet  it  may  frequently  he  attributed  to  the  second  mode,  m  many  men 
iv^^arly  exp<i«e  themaelvea  to  the  danger  of  vomiting  by  over-indulgence  in  the 
ttae  of  wine  and  beer. 

By  the  second  method,  the  eggs  or  segments  of  tape-worms 

which    have    escaped    from    another    individual,    are    likewise 

'>roiig]ir,  perhaps  by  contamination  of  the  food  or  ntensils,  or  by 

some  other  means  (and  of  these  there  are  many)  to  the  month 

^d  stomach,  there  to  undergo  the  same  {*hanges, 

'  Sikh,  i  c,  » Milder,  1.  c. 
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Of  von  QrSfe's  collection  of  eighty  cusea  of  cjsticercus  in  the  eje»  onlytfiv  ^ 
six  patients  had  been  pre? iously  affected  with  tape- worm,  whilst  Yisrj  freqwoHj  < 
other  inmates  of  the  room  or  house  were  giving  lodgment  to  them. 

The  ability  of  8in<^le  detjiched  lapc-womi  segments  to  creep  off,  cspeciaUj  b  ] 
damp  localities,  and  even  to  mount  blades  of  grass  and  the  like,  cunaidenblj kfr  J 
mns  the  dlMctilty  of  explaining  the  modes  of  extcosiozi  and  iofecttozL 

Cases  of  very  numerous  cysticerci  m  the  body  must  be  con-j 
Bidenid  as  having  originated  by  swallowing  an  entire  tape- worn] 
joint,  or  at  least  a  large  part  of  one. 

Butchers,  bakers,  and  cooks  Avho  harbor  tape- worms,  are,  in  j 
consequence  of  their  occupations,  especially  likely,  from  lack  of] 
cleanliness,  to  infect  the  food  supplied  or  prepart*d  by  them,  i 
in  this  way  to  bring  about  the  measly  infection. 

Every  person  affected  with  tape-worm,  not  only  carries  with 
him  danger  to  himself,  but  is  also  constantly  threatening  the 
health  and  life  of  his  neiglibors. 

Parasites  in  general,  and  brain  cyeticerci  in  particular,  are  frequentlT  fooad  in 
the  insane,  and  the  insanity  may  in  many  coses  be  attributed  to  their  prcscoct. 
Ulrich,^  however,  very  correctly  insists  that  this  view  should  not  be  oeceptc^  wTth- 
out  qualillcfition :  hut  th[it,  on  the  contrary,  mental  diseases  predispose  ihdr  nb^ 
jecta  to  the  acquisition  of  cysticerci,  by  the  filthy  habit  of  dirt-eating,  and  alsobf 
their  proneness  to  hesniear  themselves  with  both  their  own  faeces  and  those  ill 
others. 

Prophylaxis. 

Much  may  be  accomplished  in  the  way  of  preventing  the 
formation  of  the  larvse.  The  presence  of  measles  in  an  individ- 
ual, proves  tliat  a  taenia  solium  must  have  been  presfmt,  either 
in  himself  or  some  other  person.  The  first  point,  then,  is  to 
avoid  contracting  a  t^nia  solium,  which  threatens  to  become  a 
constant  source  of  measly  infection  for  the  ''be-arer''  himself*  as 
well  as  for  every  other  person  living  in  the  same  house  with  him,  j 
and  particularly  for  any  one  sleeping  with  him. 

In  order  to  attain  this  object,  the  use  of  raw  or  insufficient^f 
cooked  pork  must  be  avoided  ;  a  thorough  preparation  of  tk* 
meat,  especially  by  boiling  or  roasting,  until  there  is  no  lange 
even  a  rosy,  not  to  say  bloody,  color  remaining,  kills  the  mfii 
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sles  ;  and  they  do  not  entirely  resist  ordinary  pickling  and  smok- 
ing. 

People  become  measly,  then,  not  directly  from  the  use  of  meaaly  pork»  as  wo 
even  now  sometimes  read,  but  by  tlie  circiiitoiis  mode  of  tlie  tape- worm  deTeloping 
ill  the  intestine. 

Should,  however,  a  taenia  solium  be  developed,  it  becomes 
onr  duty,  in  order  to  obviate  danger,  to  accomplish  the  imraedi- 
expulsion  of  the  worm  ;  in  doing  this,  vomiting  must  be 
^avoided,*  in  order  that  no  joints  be  carried  into  the  stomach, 
and  thus  produce,  artificially,  the  very  event  which  we  are  striv- 
ing to  prevent.  To  guard  against  any  further  source  of  infec- 
tion, the  greatest  precaution  must  be  exercised  with  reference  to 
the  expelled  segments,  and,  whenever  possible,  these  should  be 
killed  with  boiling  water. 

As  a  third,  more  indii^ect,  but  not  less  important,  measure,  we 
should  take  care  that  hogs  are  kept  at  a  distance  from  priv- 
ies, and  in  general  from  all  places  where  there  might  be  an 
opportunity  for  them  to  devour  human  excrement,  and  thus  to 
infect  themselves  with  measles.  The  man  who  mises  hogs  has 
it  in  his  power,  b)^  careful  attention  to  his  stock,  to  extirpate 
the  taenia  solium  and  its  larvm. 

An  obligatory  inspection  of  meat  would  further  the  attain- 
ment of  this  object,  and  is  already  being  pressingly  urged  on 
account  of  trichinae. 


CYSTICERCUS   OF  THE    BRAIN. 

Tlie  occurrence  of  the  cysticercus  in  the  brain  nnd  its  appen- 
dages, is  relatively  very  frrquimt.  It  may  be  foujid  in  all  parts, 
bnt  is  most  frequently  sitimted  on  the  surface,  and  particularly 
in  the  pia  mater,  hut  in  such  a  manner  that  it  seems  to  be  sunk 
in  the  cortiral  substancp  of  tlip  brain. 

Of  eiglity-cjf^Mit  ciis(,'fi  oollert^^d  hj  Kiielienmeister,^  from  tlie  litersiturcof  this  sub- 
lecst,  cysticerci  were  found  forty  iiiik*  thnra  \n  the  membranes  of  the  brain  (dura 
[nater  six,  arachnoid   eleven,    pia  mater  twenty  I hree,   and  choroid  plexus  nine)  i 


•  Sefi  Vol,  VI r  of  this  Cyelopasdia. 

«  Oesterr  ZeiUclin  f.  iirukt,  lleilkiinde,  1806  fS.  A.). 
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fifty- nine  times  on  the  surface  of  the  cerebrum,  forty-one  times  in  the  cortical  rah. 
stance,  nineteen  times  in  the  white  substance,  eighteen  times  in  the  ventricles  and 
aqueduct,  seventeen  times  in  the  corpora  striata  and  anterior  commissure,  fifteen 
times  in  the  optic  thalami  and  gray  commissure,  four  times  each  in  the  corpora 
quadrigemina  and  the  pineal  gland,  twice  each  in  the  trigonia  olfactoria,  corpus 
callosum,  and  medulla  oblongata,  once  in  the  olivary  body,  and  eighteen  times  in 
the  cerebellum. 

Usually  only  single  cysticerci,  or  a  few,  are  found ;  but  some- 
times there  are  many,  even  hundreds ;  when  very  numerous, 
they  are  generally  present  in  other  organs  also,  especially  in  the 
muscles  and  in  the  subcutaneous  cellular  tissue. 

As  a  rule,  the  cysticercus  is  surrounded  in  the  brain  and  its 
membranes,  as  in  other  organs,  by  a  firm  connective-tissue 
capsule  ;  the  bi-ain  substance  in  its  vicinity  is  frequently  per- 
fectly normal,  in  other  cases  apparently  unchanged,  at  least 
to  the  naked  eye  ;  less  frequently  somewhat  spongy,  grayish- 
red,  or  grayish-yellow ;  frequently  somewhat  firmer  or  sclerosed. 
Under  the  microscope,  we  often  find  a  more  or  less  abundant 
development  of  spherical  granules,  and  at  times,  also,  of  corpora 
amylacea.  Tlie  youngest  cysticerci  have  capsules  which  seem 
very  thick,  on  account  of  their  numerous  onion-like  layers; 
the  fine  layers  and  lamellae  must  be  detached  before  the  embryo 
itself  is  reached.  The  laminae  themselves  consist  throughout  of 
extremely  delicate,  smooth,  pavement  epithelial  cells,  which 
appear  brownish  on  account  of  the  haematoidine. 

A  case  of  about  sixty  cysticerci  of  the  brain,  of  various  sizes  and  stages  of  devel- 
o[)mcnt,  gave  me,  a  short  time  ago,  an  opportunity  to  carefuUy  investigate  these 
circumstances;  numerous  muscle  cysticerci  were  found  in  the  same  individual; 
nothing  was  learned  of  the  symptoms  during  life. 

In  rare  instances  brain  cysticerci  are  found  without  such  con- 
nective-tissue envelopes.  They  belong  to  the  above-described 
racemose  cysticerci.  This  variety  appears  in  the  ventricles  and 
at  the  base  of  the  brain.  In  the  former,  they  float  free  in  the 
cavity ;  in  the  latter,  they  are  at  times  finnly  attached  to  an 
arterial  trunk.  Tlie  accompanying  figures  represent  a  case  of 
this  sort,  which  was  found  by  Prof.  Zenker.  The  point  at  which 
the  (cysticercus  is  adherent  to  the  artery  is  especially  interest- 
ing ;  the  aj^pearance  here  presented  is  that  of  a  dilated  spindle- 
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shaped  aneurism ;  the  wall  of  the  artery  is  very  considerably 
thickened,  and  can  scarcely  be  distinguished 
at  the  point  of  attachment,  appearing  there  as 
if  broken  through  and  firmly  united  by  gran- 
ulation tissue  to  the  cysticercus.  It  may  be 
that  the  embryo  developing  at  this  point  had 
at  some  previous  time  broken  through  from 
the  interior  of  the  vessel. 


Fxo.  ». 


Some  authors,  and  among  them  Stich,  absolutely  deny 
the  occurrence  of  free  (unencapsulated)  cysticerci :  there  are, 
however,  a  few  reliable  observations  of  this  variety.  O. 
Merkel '  found  one  such  in  the  aditus  ad  infundibulum,  in 
the  case  of  a  boy  ten  years  of  age.     The  boy  (a  strong  and  hearty  one)  had  suffered 


A  free  cyfttioorcufl  at  the 
bftHe  of  the  brain,  adherent 
tu  an  artery.  The  Ave  dark 
points  Mhow  the  hiKhly  pig- 
mented crown  of  hoolw  and 
the  still  morn  highly  pig- 
mented  sucken*.     Katai«l 


W 


Pio.  23. 

The  mme  (diffhtlj  magniaed\  Khovrinor  vcrjr  boautifuUy  the  charactcriHtlc  wavy  border,  also  the  aneuriamal 

dilatation  of  the  artery,  the  wall  of  which  is  markedly  thickened  and  eroded  at  the  point  of  adhesion. 

from  frequent  headaches  the  year  before  his  death.     These  occurred  especially  after 

*  Deutsches  Archivf.  klin.  Med.,  III.,  p.  297. 
Vol.  HL— 39 
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violent  bodily  ejtertion,  and  were  now  and  then  accompamed  by  Tomiting,  but  i 
never  so  serere  as  to  render  it  nece$^ry  to  call  for  medical  aaftiBlAwy^.  One  i 
he  again  bad  headache,  but  ate  a  hearty  meal  nev^rtbeli^si^  imd  went  to  tkep. 
a  few  hours  he  awoke  with  voiuitiiig,  delirium,  and  great  restlessness;  his  speedi  im 
inarticulate ;  complete  loss  of  consciousness  and  death  soon  followed.  Post-mortoi 
t^xami nation  revealed  considerable  hydrocephalus  of  all  the  ventricles;  adeUat^ 
walled  vesicle  of  about  the  size  of  a  cherry  was  found  lying  free  in  the  aditiu  id 
infundibuluin  ;  the  head-cone  was  of  about  the  size  of  a  pm''s  head  ;  the  coronet  d 
booklets  was  distinct ;  there  were  no  ttenis  in  the  intestine.  IVom  the  &cts  te 
could  be  obtained,  it  Beemed  probable  that  the  boy'^s  mother  had  had  a  tape-wom 
two  years  pn^viously. 

Amongst  Kuchenmeister's  eighty-eight  cases,  there  were  nioe  of  free  cjstioera. 

The  presence  of  bmin  cysticerci  occasions  many  lesions  ia 
addition  to  those  above  mentioned,  which  are  to  be  consideivd 
partly  as  direct,  and  partly  as  indirect  results  ;  there  is  nothing 
cluiracteristic  of  cysticerci  connected  with  the  latter,  but  tliej* 
are  frequently  found  associated  with  them,  and  must  perhaps  be 
attributed  to  thek^  presence. 

Circumscribed  tliiekenings  and  opacities  of  the  membram 
are  found  when  the  pai-asite  is  situated  in  tliem,  together  wii 
li5^pertrophy  of  the  dura  mater  and  arachnoid  at  the  afft?et*fd 
points.  When  located  In  the  pia  mater  and  in  the  brain,  th*^ 
growing  parasites  cause  compression  and  atrophy  of  the  sor- 
rounding  bmin  substance,  but  rarely  produce  purulent  encifph- 
alitis  in  the  vicinity.  When  in  the  ventricles,  or  near  tht^m, 
there  is  always  a  more  or  less  marked  chronic  Jii-drocephala^ 
sometimes  even  when  at  a  distance  from  the!n,  as  in  j^  cerebellar 
hemisphere, '  If  the  measles  be  foimd  in  only  one  or  more  of 
the  ventricles,  the  eflfiision  may  be  limited  to  these  ;  when  in  one 
ventricle,  however,  it  may  also  extend  to  st/veral  or  all;  the 
ependyma  is  usually  very  much  thickened  and  gRiniilar. 

An  extensive  pachymeningitiSj  mth  sometimes  hemorrhagic 
into  the  pseudo-membranes,  has  been  repeatedly  observed,  e^pe 
cially  in  cases  of  numerous  measles.     Chronic  meningitis  ai  ' 
meningeal  oedema,  and  even  firm  adhesions  of  the  pia  mat^r 
the  brain  substance,  are  not  uncommon  ;  hemorrhag-es,  both 
numerous  small  capillary  extravasations  and  as  large  apoplec 
clots,  have  been  frequently  found. 

^  Merkdy  Deutecliea  Archiv  t  klin.  Mod.,  m.  p.  294,  ^ 
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Tiingel  and  Ferber '  baye  already  called  attention  to  the  increased  predisposition 
to  disease  of  the  brain  caused  by  the  jiresence  of  cysticerci.  This  dcpenda  partly 
upon  tlie  L-lianges  occurring  in  the»viciiiity  of  the  parasites;  and,  judgiog  from  the 
habits  of  otlier  varieties  of  lan'ffi,  must  i^e  in  part  attributed  to  the  fact  that  the 
embryos  in  the  brain,  before  coming  to  rest,  undertake  more  or  le&e  distant  migra- 
tions, and  in  this  may  leave  behind  them  extensive,  but  sligiit  changes,  which 
form  the  points  of  origin  of  these  disturbances. 

In  many  cases  the  presence  of  measles,  even  in  great  num- 
bers, has  produced  no  disturbances  whatever ;  in  the  great 
majority,  however,  they  bring  on  either  flight  or  severer  symp- 
toms ;  and  under  some  circumstances,  may  even  cause  death. 

Symptomatology, 

The  symptoms  which  they  induce  are  exceedingly  diverse, 
both  in  kind  and  in  severity  ;  as  also  in  the  peculiar  modes  in 
which  they  are  groupi.-d.  In  numerous  cases  they  are  obseiTed  tu 
ittnge  from  the  most  trifling,  such  as  headache,  debility,  t>um- 
Bolency,  and  giddiness,  to  the  severer,  such  as  sliglit  paiulytic 
phenomena,  alterations  of  disposition,  slight  cmmps  and  conviil- 
sioni^, — to  the  most  severe  panilysis,  with  or  without  epilepsy, 
and  finally  to  mental  derangements. 

Of  KQchenmeiat^r*s  eighty-eight  cases  (1,  c),  sixteen  (=18  per  cent.)  were  with- 
out symptoms ;  in  six  they  were  but  tri^inj^;  in  five  epilepsy  aUnic  wus  ]>re9t-'nt;  in 
four  epilepsy  with  psychical  d  i  star  him  ces  (chiefly  mental  dehiUty);  in  fifteen  epi- 
lepsy with  paralytic  symptoms;  in  twenty-four  psycliical  disorders  (insimity)  with- 
out epilepsy,  of  which  seven  were  without  motor  or  sensory  diJiturhances;  and 
seventeen  with  them  (lameness,  cramps^  hemipletrla,  pamlysis,  innHculiir  tiviteh- 
ings).  Of  all  the  eighty-eight  cases,  epilepsy  occurred  in  twtinty*fuur,  and  peijchicftl 
disturbances  in  twenty- four  (resp.  thirty). 

Notwithstanding  each  numerous,  and,  to  some  extent,  very 

careful  investigations,  an  exact  analysis  of  the  symptoms  of  the 

rli^ease  has  thus  far  failed  to  be  of  any  essential  practieal  utility, 

-cause  in  most  eases  the  number  of  measles  present  in  various 

nations  is  so  great  as  not  to  allow  of  any  positive  statement 

to  the  association  of  any  given  position  hi  the  brain  witli  et^r- 

in  given  symptoms*     All  the  results  worthy  of  note  will  be 

>  ArehiT  d.  HeQkmnde,  III,  p.  130,  1862. 
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Bumraed  up  in  the  discussion  of  the  diaguoaid  according  to  Grie^ 
ginger  and  Kiichenmeister* 

In  KiichcniDeistcr'a  entire  conectiou  of  eighty-eiglit  cases,  a  single  cjiticgqi 
WAS  found  in  only  thirteen*  of  which  only  twu  presented  severe  brain  sjmpUwi; 
in  one  of  these  there  was  u  cysticcrcus  of  the  size  of  a  pigeon^s  egg  in  the  fmdk 
Tcntrielc ;  in  the  second,  one  tbo  size  of  a  hen^s  egg  waa  found  in  tbe  left  liksil 
ventricle* 

The  pathology  and  physiology  of  the  brain  at  ill  require  a  Terj  careful  invcxdg*- 
tion ;  a  thorough  study  of  the  brain  symptoms  in  cases  of  single  measles  is  partku* 
larly  important ;  yet  for  this  purpose  numerous  and  carefully  obaerred  cvi9  tn 
necessary. 

Considered  simply  as  small  tnmora  increasing  to  a  certain 
size,  the  symptoms  of  intracranial  cysticerci  are  not  distingoisli- 
able  from  those  caused  by  other  kinds  of  tumors. 

Without  regard,  however,  to  their  pribable  migTation  ia 
embryosj  they  possess  another  peculiarity — the  capability  of  coii- 
traotion — l>y  which  they  are  distinguished  from  all  others.  Ac- 
cording to  Stich— «ven  with  Perber  to  the  contrary ^we  must  pay 
special  attention  to  this  peculiarity,  particularly  in  coses  of  fim 
cysticerci.  Whoever  has  once  witnessed  the  energetic^  some^  h 
times  backward  contractions  of  living  cysticerci  will  scarcely^ 
doubt  their  effect  on  the  surrounding  brain  substance ;  the 
results  will  vary  according  to  the  locations  ;  a  contraction  of  all 
the  cysticerci  ''  a  tempo ^^^  to  which  Ferber  fecetiously  refers,  is 
not  at  all  necessary. 

To  Griesinger  belongs  the  credit  of  having  been  the  first  to 
study  closely  the  symptoms  produced  by  brain  cystice^rci,  and 
to  examine  carefully  their  value  in  diagnosis.  His  conclnaons, 
however,  require  numerous  moditications  to  bring  them  into 
accord  with  those  of  Kuchenmeister,  who  afterwards  undertook 
the  same  studies  with  far  more  abundant  material. 


Diagnosis, 

A  positive  diagnosis  of  the  presence  of  cysticerci  in  the  br 
can  be  made  only  when  measles  become  visible  in  the  eye  (by 
of  the  ophthalmoscope),  or  in  the  tongue  or  subcutaneous  tissues." 
But  even  without  these,  we  may  suspect  the  existence  of  cysti- 
cerci in  cases  in  which  other  brain  affections  may  be  excludt?d. 
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their  well  known  symptoms  not  corresponding  with  the  ones  ob- 
served, while,  on  the  contrary,  definite  symptoms  are  present, 
which  point  to  the  nature  of  the  trouble.  It  is  especially  epilep- 
tiform attacks  and  epilepsy,  occurring  in  previously  healthy 
adults,  for  which  no  cause  can  be  ascertained  either  in  hereditary 
predisposition  or  in  other  exciting  causes,  such  as  wounds, 
syphilis,  cardiac  or  arterial  diseases.  Ordinary  epilepsy  is  a 
disease  of  childhood  and  youth.  The  epilepsy  produced  by 
cysticerci  frequently  runs  a  singularly  short  and  violent  course, 
ending  in  death  ;  the  infrequent  attacks  of  the  early  stage  sud- 
denly become  very  frequent  and  severe ;  or,  they  appear  suba- 
cute in  the  beginning,  and  afterwards  come  on  at  constantly 
shortening  intervals,  and  more  violently,  to  end  in  death,  pre- 
ceded by  the  appearance  of  other  severe  brain  symptoms — deli- 
rium, sopor,  and  extreme  debility.  An  aura  may  often  precede 
an  attack  of  epilepsy  due  to  intracranial  cysticerci,  just  as  in 
the  common  form. 

A  mental  disturbance  appearing  under  the  same  circum- 
stances, and  characterized  by  depression  and  confusion,  impair- 
ment of  hearing,  loss  of  expression,  photophobia,  strabismus, 
variations  of  the  pupils,  headache,  dizziness,  somnolency,  anom- 
alous sensations  in  the  limbs,  muscular  twitchings,  or  slight 
cramps,  must  at  least  arouse  suspicion  of  cysticerci.  Proof  of 
the  presence  of  a  taenia  solium  in  the  patient,  or  in  any  of  the 
inmates  of  the  house,  either  at  this  time  or  a  short  time  pre- 
viously, serves  to  strengthen  the  suspicion. 

Prognosis  and  Treatment. 

The  prognosis  must  be  considered  extremely  unfavorable  in 
all  cases  in  which  even  only  a  probable  diagnosis  is  possible. 

In  regard  to  treatment,  there  is  nothing  to  be  added  to  what 
has  already  been  said. 

TRICIIINJE. 

Chapter  I. 

TliH  literature  concerning  the  Trichina  spiralis  is  so  copious 
t  it  would   far  <  xceed  my  allotted  space,  even  omitting  that 


HELLEK.— DISEASES  FROM  MIGRATOI^Y    PARJLSXTK. 

wliich  is  entirely  worthless,  to  give  anything  approaching  a  1 
description  of  the  multitudinoiis  speculative  theories  respectins" 
this  dreaded  parasite ;  I  therefore  limit  my  quotations  to  i\k 
most  important,  yet  others  will  occasionally  be  referred  to, 

ZmJter,  Virchow's  ArchiT»  18,  p.  561,  1860.— Deiitscliea  Archiv  fQr  kliiL  Ved.,1, 
p.  124,  18ft6.  Ibid.,  VUl,  p,  888,— F//rA<>ir,  Archiv,  18,  p.  845,  $^  p.  M 
186a.  Lehre  von  den  Trichinen,  3  Aufl.  Berlin,  ISf^Q.—Ltuekari^  Ullt(^ 
Buchungen  dtier  cL  Trichina  spimlis,  2  Anfl.  Leipzig,  1866* — A^cMtefttfr,  D, 
Trichinen,  2  AuH,  Leipzig,  1866*^ — Bupprtrhtj  Die  Tricliinenkrankheit  im  Sjm^ 
gel  der  HettstSdtcr  Endemie,  HettBtadt,  lSU,^Kratz,  Die  Trichinenkrwikbal 
in  Hadersleben,  Leipzig,  1866.— ^«f7i2,  Die  Trichlnenkrankheit  des  MenscbaL 
TQbingen,  18G7,— (?^rf(jfA,  Die  Tricliinen.  Hannover,  1866, — Kukjt,  Mittbei]' 
nngen  des  landwirtlischafti,  InstitutH  der  Unirers.  HaUe,  1865*— Wicn« 
Comil^-Bericht,  Oeaterr.  Med  Jahrb,,  XIIL,  p.  53,  1867. 
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The  history  of  the  trichina  spiralis  is  naturally  divid<^  into 
three  periods  of  time.  The  first  comprises  the  time  in  whicli 
only  the  calcified  trichina  capsules  were  discovered  in  tlie 
muscles^  without  their  nature  being  recognized — from  1821,  of 
1828,  to  1835.  Tlie  case  reported  by  Tiedemann'  is  disput*^ 
because  the  description  was  supeilicial  and  the  principal  stress 
was  laid  on  the  chemical  investigation.  In  the  museum  al 
Gu3^'s  Uospital,  London,  we  find  Peacock's*  muscular  prepara- 
tion with  calcified  trichina  capsules,  deposited  in  the  year  1838. 
Hilton'  in  1821  first  described  the  calcified  trichina  capsules, 
but  considered  them  as  cysticerci* 

Tiedemann's  ca»e  seems  to  belong  here,  as  he  CTidently  only  incideniaHj 
described  tbe  exterior  appearances^  and  attached  the  principal  importance  to  the 
chemical  examination :  bencc  the  accoants  of  the  size  of  tbe  lime  coneretioiiK,  iriiid 
fur  exceed  those  of  the  capsulnted  trichina;.  Yet,  such  grent  enlargement!  1ii?e 
frequentlj  been  observed  in  hogs/  in  part  as  the  result  of  inflammatonr  procesMii 
and  m  part   owing  to  an  excefiaiTe  deposit  of  calcareous  mattensi    MulIer,*for 


*  Ti^demunn^  Froriep's  Nottzen,  I.,  p.  64. 

•  Cobbvld,  EntoEoa,  Supplement,  pp.  1-8. 

«  HUlon^  Lfmd.  Med,  Gas;.,  1833,  XI.,  p.  605. 

•  BerkJtan,  Virch.  ArchiT,  37,  p.  1.  1866. 

*  MttUer,  Virch,  Archiv,  87,  p.  253,  1866. 
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a  pie,  found  concTeticinB  that  were  fonr  or  five  times  larger  than  usual,  and  in 
I  he  was  able  to  prove  positively  the  presence  of  tncliinie. 

The  second  period— from  1835  to  1860 — begins  witli  the  dis- 
covery by  Paget'  of  the  round  worm  contained  in  the  capaule  ; 
Owrn'  described  it  accurately,  and  gave  it  the  name  trichina 
spiralis.  For  further  explanations  of  its  interior  structure  we 
are  indebted  to  Bristowe  and  Rainey/  A.  Farre/  and  Henle.' 
In  1847  Leidy' discovered  in  a  hog  capsulated  round  womis, 
which  did  not  differ  in  any  respect  from  the  trichina  spiralis 
wldch  he  had  often  found  in  human  muscles,  Luschka'  in  1861 
recognked  the  finer  end  of  the  worm  as  tlie  head,  in  opposition 
to  previous  observers  who  had  considered  the  blunt  extremity 
to  be  the  head. 

Herbst"  reared  muscle  trichinse  in  young  dogs  by  feeding 
ttem  with  trichinous  flesh  from  a  badger,  yet  the  account  of  his 
experiments  is  very  unsatiisfactory  owing  to  his  inaccurate  de- 
scription  of  the  worms,  and  to  the  fact  of  liis  confounding  them 
with  all  other  possible  varieties  of  rtmnd  worms.  In  1855  and 
1856  Lrf^urkart'  saw,  in  mice  which  had  been  experimentally  fed, 
intestinal  trichinae  escape  from  their  capsules  and  inerease  to 
double  their  fonner  size.  Kuchenmeister  "'  in  1855  declared  his 
belief  that  the  trichina  spiralis  was  the  larval  state  of  the  tri- 
chocephalus  dispar.  Leuckart  "  then — 1859— <;Iaimed  that  by 
feeding  trichinous  flesh  to  hogs  he  had  bred  trichocephali  by 
thousands  ;  while  Vircliow  "  at  the  same  time  saw  the  trichina? 
fed  by  him  become,  in  the  intestine  of  the  dog,  mature,  sexual, 


'  CMoid,  I.  c  and  Lanc«t,  1856,  p,  26I>. 

'  Oweus   London  and  Edinburgli  Phil.  Mngaz.,  1835,  p.  452,  and  Tnm&  2oolo^, 
Sodety,  Vol  I.,  p.  315,  18^5. 

"Trana.  Path.  Society  London,  1854,  V..  p  277. 

*  Farre,  Lond.  Med.  Gaz.,  18:^5-;M.     (Froiiep's  Notizen.  48,  No.  1035^ 
^  H^de,  MuUer's  Axehiv  t  Ajiat.,  etc.,  l^T*,  p.  520. 

*  Leidif,  Annals  and  Magaz.  of  Xat*  History,  XIX.,  p.  358,  1847. 

T  LtiMcfikn^  Zeitschrift  f.  wiHsensehaftl.  Zoologie,  II L.  p.  fit),  185L 
'Ilerbht,  G:.ttinger  GeL-Nachricliten,  1851,  Xo.  19;  and  1852,  No.  12. 

*  I^ieJc^irL  Archiv  1  Naturgcschichte,  1857,  II.,  p.  188. 
'^  KHtihenmfi«ter,  Parasiten,  1^55,  p.  260. 

'^  Lmrkmi,  Compt  r^^nd.,  m^iO,  t.  49.  p.  4')2. 

"FircAfflfl,  Deuteche  Klinik,  1859.  p.  4;J0.  -Compt.  re^,  ISIT 
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eggcnnfaining  aniniak;  their  transformation,   however,  intotc- 
chocepliali  he  considered  not  impossible,  but  qnestionabK 

Leuckart,^  by  tbe  waj^  rcdTicps  tbis  estimftte  from  "thousands'*  to  *'doifiML* 
Tvhicii  mistake  bad  liccn  brought  about  by  an  oral  misnnderBtanding. 

It  was  in  the  course  of  this  year  that  a  very  considerable  number  of  ImiM 
cor]>9C9  with  numerous  ai[iHuliited  trichina?  were  found ;  in  England  aloni*.  op  l» 
tlie  year  1830,  fourteen  ctiaes*  were  seen,  and  up  to  the  end  of  thai  dfo^k, 
twenty- four;  trichinic  were  found  several  times  in  America  by  Bowditch  ^  tail 
Leidy/  as  also  in  numcroua  bodies  in  (Germany  by  Yirchow/  Zenker/  and  otbov 

The  third  period  begins  with  the  year  1860;  in  this  jrear  a 
decisii^e  turning-point  was  n^ached  in  the  history  of  the  trichina 
spiralis.  Up  to  that  time  it  had  been  considered  more  as  a  curi* 
osity,  which  at  best,  in  common  with  many  other  parasatei^ 
roused  a  purely  scientific  interest.  With  the  exception  of 
Wood/  who  propounded  the  question,  whether  a  case  of  serep? 
rheumatism  observed  by  him  njigiit  not  possibly  be  connect*^ 
witli  the  trichinfD  found,  all  had  unanimoTisly  considered  them 
innocixons,  and  i*ome  had  positively  affirmed  that  they  prodaced 
no  disturbances  whatever.' 

All  of  a  sudden  the  subject  assumed  an  aspect  of  great  prac- 
tical importance  tlirough  the  publication  of  Zenker's  faiDoiis 
case  ••  and  the  seemingly  insignificant  and  harmless  intmdHrwas 
nnmasked  as  a  formidable  foe,  threatening  tlie  health  and  life  of 
man.  In  a  girl  admitted  to  the  Dresden  hospital  as  a  case  of 
typhus,  and  who  died  after  remarkably  grave  symptoms,  speci- 
ally n?ferable  to  the  muscular  system,  Zenker  recognized  the 
freshly  migrated  trichimTB  in  nearly  all  the  muscles  as  the  cause 
of  the  disease,  found  great  numbers  of  mature  intestinal  trichina 
in  the  intestinal  canal,  and  pointM  ont  swine  as  the  oripinai 

'  Lfutknrt,  LJtit€rmif:!hungen  iib&r  Trichina  spiralis,  I   Anfl.,  p.  7,  1860, 

'  PagciiM^fhfr^  Die  Trichinen,  2  Aufl.,  p.  8.     Leipzig.  1866. 

s  Boston  Mod,  and  Surg.  Joum.,  18^12-1844.     (CobbM,  L  c,  p.  42^.) 

*  L.  c. 

•  Die  Lehre  Ton  den  Trichinen,  3  Aiifi  ,  p   2J1,  \Hm  — ArchiT.  18,  p.  280,  V&Hk 
"  Zenker,  Deutsches  Archiv  f.  kliniBche  Mt-d,,  Vlll.,  p.  388. 
'  Woml,  Loud.  Med.  Gaz„  1835. 
^  Ctibba^l  1  c,  p.  33fl. 
'  Virchow's  AtcMv^  18,  p.  661,  18d0. 
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cairiers  of  the  parasites,  which  taken  into  the  intestine  there 
attain  complete  development.  Thus  the  whole  theory  of  trichin- 
osis was  furnished  by  the  leading  features  of  one  case  ;  at  the 
same  time  a  clear  light  was  thrown  over  a  large  series  of  obscure 
cases  of  disease,  and  a  secure  foundation  gained  for  the  recogni- 
(ion  of  numerous  groups  of  cases,  some  of  which  occurred  at 
that  very  tune,  and  others  since. 

A  girl,  aged  20,  previously  healthy^  had  l>een  ailing  from  Cliristmaa,  1859;  she 
was  forced  to  go  to  bed  on  New- Year's  day,  and  on  January  11,  1800,  was  admitted 
to  the  Dresden  hospital-  The  Bymptonis  in  the  be^nuing  were  great  debility^  sleep- 
icssncss,  loss  of  appetite,  constijjatiou,  hi-at,  and  tliirst.  In  the  hospital  high  fever,  a 
Bwonen  and  painful  condition  of  the  aljdonien,  extreme  tenderness  of  the  musrular 
Bjstem,  especially  of  the  extremities,  contractions  of  the  knee-  and  elbow-joints,  and 
crdeuiatoiis  swellings^  especially  of  the  leg  below  the  knee,  were  observed.  Death 
fitiljsequently  took  place,  with  the  symptoms  of  pneumonia.  The  autopsiy  revealed 
only  an  ex  tensive  collapse  of  the  left  king,  ioterspcrsed  with  small  infiltrutcd  spots, 
intense  bronchitis,  and  marked  hyperajmia  of  the  mucous  meml>rane  of  the  ileum. 
The  microscopic  examination  of  the  muscles  showed  in  every  preparation  dozens  of 
the  trichinie  lying  in  the  muscular  parenchyma  in  all  forms,  curled  and  extended ^ 
and  giving  the  most  positive  signs  of  life.  Together  with  these  there  were  many 
flhorter,  broader,  younger  specimens.  In  every  drop  of  intcKtinal  mucus  were  nume- 
rous sexually  mature  trichinte,  the  males  one  and  a  half  and  the  females  four  mm. 
in  length.  It  was  found,  that,  on  the  estate  at  which  the  girl  had  served,  a  liog  had 
been  killed  December  21,  1859;  Zenker  discovered  very  numerous  capsulated  tri- 
chime  in  the  remaining  preserved  hams  and  sausages  (previously  to  this  time  only 
Ijeidy  had  found  trichiiifc  once  in  swine;  see  above).  It  then  appeared  that  the 
hostess,  the  proprietor,  and  the  remaining  inhabitants  of  the  place  were  sick  at  that 
liiiic*  the  two  fijrmer  undoubtedly  from  tricliinoais  ;  the  butcher  who  had  killed 
the  hog  was  also  taken  very  ill  with  symptoms  of  irichinous  *'  gout** 

At  the  same  time  Virehow  and  Lenrknrt  were  engaged,  inde- 
pendently of  each  other,  in  investigations  on  tricliinfe,  and  their 
researches  were  of  exceeding  value  in  giving  us  a  clearer  and 
fuller  understanding  of  the  subject. 

The  theory  of  tri rlnnosis  had  then  in  its  essential  points 
reached  the  following  form  : 

1.  Man  becomes  infected  with  trichinae  by  the  use  of  trichi- 
nons  pork  (Zenker). 

2.  The  miisrlp-trichinfp  in  the  stomachs  of  mice  become  freed 
from  their  capsules  (Leuckart),  and  develop,  in  the  intestines  of 
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dogs  and  cats  (Virchow),   as  also  in  that   of  man  (Z^enker),  to 
ni Lit  are  sexual  worms — ^intestinal  tricliin;e — which 

3,  Attain  their  full  growth  at  the  end  of  about  seven  dajs 
and  give  birth  to  living  young  (Leuckart) ; 

4.  These  young  tricbinfe  migrate  directly  from  the  intestint 
in  which  thoy  are  situated  into  the  muscles  of  the  same  pej 
or  animal  (Zenker,  Virchow),  since 

6-  During  their  migration  they  are  found  in  the  mesenteric 
glands,  abdominal  cavity,  and  pericardiom  (Virchow). 

6.  They  penetrate  into  tlie  interior  of  the  muscular  fibtm 
(Virchow),  and  cause  the  destruction  of  the  contractile  substance 
(Virchow,  Zenker). 

7.  Within  the  muscles  they  grow  to  i)erfect  muscle-trichina 
(Zenker,  Virchow^  Lenckart) ; 

8.  These  migratory  processes  bring  about  in  man  a  severe 
febrile  disease — tricliinosis  (Zenker),  which 

9.  May  restdt  in  death,  both  in  man  (2Jenker)  and  in  animals 
(Vircliow), 

10.  Cases  of  capsnlated  trichinae  are  to  be  considered  as 
healed  cases  of  trichinosis  (Zenker). 

As  the  mvcstigfitiona  of  the  three  observers  already  mcntionpd^Ijenckart  Vrr- 
cliow,  and  Zenker — took  place  independently  of  each  other,  and  in  part  ^mo^  fim&l* 
taneously  upon  specimens  from  Zenker's  case,  it  was  not  easy  to  determine  ^  uff- 
its  of  eiidi  from  his  puhlicatinns ;  lK>th  Virchow^  and  Zenker*  were  compelled  to 
de^fend  their  rights,  in  the  raatt«r  of  developing  the  theory  of  tnchinuda,  igueit 
Leuckart,'  wlio  was  constantly  appearing  in  print  with  incomplete  notices.  Aits  i 
very  careful  examination  of  the  publications  of  these  authors,  I  hare  endeatoiti 
to  convey  a  correct  idea  of  their  resi>ective  merits  by  appending  their  ti»tfM»  la  tlior 
rightful  places,  to  the  foregoing  propositions. 

That  trichinosis  could  hardly  be  an  nncommon  disease  wastd 
be  inferred  from  the  frequent  early  discoveries  of  capsulated 
trichiniB  ;  tlio  number,  however,  of  single  cases  as  well  as  of 
groups  of  cases  (epidemics),  which  have  either  come  to  our  no- 
tice recently,  or  of  whose  existence  in  earlier  times  we  have  since 
learned,  is  unexpectedly  large.  As  regards  the  latter,  the  eti* 
denee  is  based  in  part  on  the  careful  reports  of  a  series  of  epi- 


»  Virehfm,  Arehiv,  83,  p.  m2,  1865. 

'  Zffder,  Deatschpfl  Arohiv  f.  kUn.  Med.,  T.,  p,  00. 

»  Ltuckart,  Archiv  des  Vereina  f.  wissetsbaftl..  Heilkunde,  n..  pp  57  and  235. 
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lemic  cases,  and  in  part  on  the  accidental  discovery  of  tricliin£D 
those  who  at  that  time  had  recovered  from  the  disease. 

Among  the  epidemics  now  known  with  mare  or  less  certainty  to  liave  occorrcd  in 
he  ptUit,  the  oldest  is  probablj  the  one  in  Wiirtembcrg,  la  1675^  reported  by  Fehr  ;* 
;  occurred  in  the  family  of  a  miserly  fanner.  The  cause  was  shown  to  a  ccitainty  to 
Kwe  been  pickled  and  smoked  pork.  The  farmer  and  bis  son  died ;  all  the  remain- 
inmates  of  the  house  who  had  partaken  of  the  meat  were  tnken  ilL  Of  others, 
i  series  of  cases  in  Niedermitlau '  in  the  province  of  Hanaii,  1834- 19^7  in  Wurzen» 
i858  in  Breslau,  1858-63  in  Magdeburg  and  vicijiity,  1859-«3  in  Blankenburg,  1660 
Stolberg  in  the  Harz,  and  many  others  are  worthy  of  note.  A  slight  ejiidemic 
1  proved  to  have  occurred  in  Hamburg  in  1831,  by  the  post-mort^jm  examination 
1865  of  one  who  had  recovered  ; '  another  small  group^  which  occurred  in  1845 
Ifter  a  meal  at  a  school  celebration,  was  discovered  accidentally  by  Langenbeck 
broiigli  an  operation  for  epithelial  cancer.* 
Especially  interesting  was  the  epidemic  in  WegUben*  near  Quedlinlmrj^,  in 
4ft— 50,  which  was  subsequently  recognized  ;  it  was  designated  at  that  time  as 
'Euglbh  sweat'*  or  **  blat^k  death/'  How  many  trichina  epidemics  (sit  venia 
erbo)  may  have  been  concealed  under  the  name  of  English  sweat  can  only  he 
etemiincd  by  a  careful  study  of  tlie  original  records.  The  descriptions  of  thisdis- 
'  present  such  striking  resemblances  to  those  of  fcrichinosis,  that  we  are  compelled 
I  consider  them  as  the  same,  even  if  important  symptoms  be  not  mentioned,  or  if 
Chers  seem  to  be  grouped  anomalously.* 

]>  Roy  de  M^ricourt  attributed  acrodynm  to  trichinosis.'^  By  this  name,  or  "  mal 
les  mains  et  des  pied.H,'*  **  C'rythSme  ^'pidf^mique/*  "  phlcgmasie  gastrocutan^^e  aiguc 
mlti forme,"  etc.^  is  indicated  a  disease  which  was  tthserved  as  a  widespread  epidemic 
Paris  in  1828-29,  and  afterwards  in  various  other  districts  of  France,  as  for 
'Instance  in  Coulommiers,  F&re-Clmmpenoi&e^  Montmimil,  and  Vitry ;  in  1846  in 
Belgium  and  in  1854  in  the  Crimean  army.  Mibert  designators  the  disease  "Crythfeme 
fipid^mique/*  In  order  to  recngniKC  that  this  view  is  correct,  it  is  only  necessiiry  to 
read  the  name  and  to  recollect  that  the  prevailing  e]»idemic  in  Magdeburg  and 
vicinity  in  the  year  1858  and  subsequently  was  described  by  Sendler"  as  ^' acute 
epidemic  oedema  of  the  subcntaneous  cellular  tissue  and  muscles."  We  may 
then  compare  it  with  an  cjiidemic  of  "  febris  desqnamat.  typhodes,"  in  1803,  in 

^  ^Mr,  MisoelL  med. -pbya  cur,  acad.  nat  cur.  Dea,  t,  aan,  VI.,  1077,  observ,  191, 
p.  060. 

*  Kopp,  D^nkwrirdigkeiten  bus  d.  arztl.  Praxis,  IlL,  p.  75. 
»  Trnitffl  Virchow^B  Archiv,  28,  p,  Wt,  1863. 

*  LufJce,  Vierteljahrm^hrift  f.  gerichtl  Medicin,  XVH,,  p.  102,  1804. 
'  Mojfler^  Virchow*s  ATchiv,  ^.  p,  414. 

■Oompare  //uvrr/i,  histor  -geon;.  Path.,  I.,  p.  408.  1800,  and  Vireh.  Arehiv,  8,  p.  18. 
^  /.^  Emj  dr  ^ffrie^:'Jfrf.  Archivps  f^en^r.  dft  mtd..  l!^»5.  If,,  p,  020. 
•  Sendkr,  Deuteclie  Klmik,  1802,  p.  201,  No.  27,  1803,  No  2. 
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Ztillidmu  and  vicinitj,  described  b;  Frank  ^  as  *'  epidemic  morbid  desgnamitllfli  d 

the  epidennis,*'  which  without  doubt  is  to  be  considered  as  triehmcnjs. 

According  to  Desnos*  there  arc  three  series  of  symptoms  in  acrod pus :  U& 
turbartccs  referable  to  the  intestinal  eanal^  2,  to  the  nervous  Bjstem,  S,  to  theoeil»*i 
lar  tissue  of  the  external  and  internal  coverings- — gkin,  conjunctiva, 
lironchial,  and  urethral  mucous  membranes;  in  the  Ij^ginning  Uiere 
diaorderSf  loss  of  appetite,  obstinate  cedema  of  the  face,  at  times  conjunctiritis  ad 
bronchitis,  oft^n  vomiting  and  diarrhcea.  Tlien  fallows »tiflFiies5  of  the  joitttii,  vili 
sensations  of  formication,  vrhicli  give  way  to  superficial  and  deep  bypcnestbisii, 
painful,  often  convuUive  sctisatujns  of  different  kin  da,  disorders  of  conti»clilit?» 
ditiiculty  in  moving  painful  parts,  contractions,  convulsions,  and  twitching  isd 
widespread  ety tbematous  rednt^sa,  especially  of  the  hands  and  feet ;  sobsequently. 
hyperiesthesia  is  replaced  by  anaesthesia,  and  the  convnbive  j^ymptoms  by 
or  paralysis.  The  previously  present  erythema  of  the  skin  gives  plice  to  ft  t 
blackish  scaling  of  the  thickened  cpidcmiis-  Fever  is  usually  nljeent ;  often,  mI> 
withstanding  the  obstinate  sleeplessness,  the  intelligence  remains  unclouded.  Tbf  re- 
covery is  complete,  though  convalescence  may  Ihj  very  tedious*  Duration,  froDu  i  frw 
days  lo  five  or  six  months.  Results  of  post-mortem  examinations  eaitrely  negitifv; 
The  epidemics  especially  worthy  of  notice  since  the  discovery  of  triehisods ate: 
the  one  at  Corbach  in  Waldeck,  1&60  ;  at  Plaiicn  in  Voigtlande,  1861-2,  in  Gilbeca 
the  Saale,  1862;  Posen,  Hettstadt,  18<SS-4;  Hannover,  1864  ;  Dessau,  ISSl;  G^rtitt^ 
1865;  ErlMigen,  1870  ;  Lobau,  in  Saxony,  1871 ;  Gottingcn,  1871.  Tfa«  ki^vtM^ 
however,  spreading  terror  far  and  wide,  was  that  in  Hedenslebeai^  1865vinwMci 
of  about  2,000  inhabitants,  837  persons  were  taken  sick,  and  101  died, 

Lresser  epidemics  and  single  cases  hare  since  been  noticed  all 
over  Germany  and  Austria,'  but  they  liave  scarcely  yet 
reported  in  medical  journals. 

According  to  an  oml  report  by  Cobbold,  trichinosis  was 
nosticated  for  the  first  time  in  England,  in  Northumberlaiid*  il" 
187L 
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The    trichina    spiralis   is  met  with    under    two   form?, 
intestinal  trichina  and  the  muscle-trichina.     The  adult,  sesimUj 
mature  trichina  (the  intestinal  trichina)  is  an  extremely  fiji<?, 

*  Frntik,  Virchow  Archiv,  26,  p.  427,  1808. 

*  Nauveau  DictionnAire  de  M6d.  ©t  de  Chirnrg.  pmt.,  red.  Jacooud.    Flvi%  l!3M.  I 
p.  Ii7.1,  Article  '*  Acfodynie,** 

=  For  particulars,  es^  P^i^emtefher,  Tnohinen,  Leipiig,  18^6,  2  Aufl.,  aadVirabOi 
Gurlt,  and  Hirsoh's  Jahieahehchtew 
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round,  thread-like,  slightly  coiled  worm,  with  a  still  finer  head, 

which  gradually   decreases  in 

thickness  towards  its  point ;  its 

hinder  extremity  is  rounded  oflE 

rather  abruptly ;  the  chitinous 

integument   of    the    body    is 

slightly  annulated. 

The  digestive  canal  is  com- 
posed of  several  divisions,  but 
there  is  still  considerable  dis- 
pute regarding  the  arrangement 
of  these  different  parts.  It  com- 
mences with  a  narrow,  muscu- 
lar, oral  aperture,  which,  grad- 
ually widening,  merges  into  the 
oesophagus ;  the  latter,  through- 
out its  whole  length,  is  gi-asp- 
ed  by  the  concave  side  of  the 
so-called  cell-body — a  series  of 
colossal  cells,  probably  a  glan- 
dular apparatus — and,  together 
with  the  mouth,  is  lined  with 
a  fine  layer  of  chitine.  The 
stomach  is  a  continuation  of  the 
oesophagus ;  it  begins  as  a  flask- 
shaped  enlargement,  and  is  lin- 
ed with  small,  finely  granular 
cells ;  at  its  commencement  are 
found  two  small  pear-shaped 
culs-de-sacs  or  appendages, 
which  are  lined  with  an  epithe- 
lium similar  to  that  found  in  the  stomach. 


Pio.«i 
Sexunlly  mamre  trichina  (male  and  female)  and 
two  eiubrym  from  the  intestine  of  man.    (Slightlj 
magnified.)* 


The  latter,  becoming 


I  The  Figares  24  to  29,  and  32  to  35,  are  after  preparations  from  Zenker's  epochal 
case  of  trichinosis.  Figures  36  and  38  were  drawn  hy  M.  Krantz  after  early  Dresden 
cases.  Figares  30,  31,  and  37  are  from  drawings  by  Dr.  Fiedler.  The  beautifully 
executed  plates  are  to  be  found  in  the  Pathological  Collection  of  the  Dresden  City  Hos- 
pitaL  I  am  indebted  for  them  to  the  courtesy  of  Prof.  Zenker,  of  Erlangen,  and  Dr. 
Birch-Hirsohfeld,  of  Dresden. 
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Fio.  36. 
of  the  «»Q(]ilI  end  «if  tax  IntMtiii&l 


.Uy» 


constricted,   soon    merges  without  any  esstfntial    alteration  d 

structure  into  the  intestine,  which,  in  the  hinder  portion,  usually 

pi<ia.si)»adf«.  seems  darker  on  acx-oiuit 

CMumci^otmm>^:^ix^y'y'*^^»mi^=i^  (Highly mnpiiM,)  ^^£  ^j^^  abundaut  depoat 

of  fine  granules.  The  ]m 
division,  the  rectum, 
again  presents  a  distimt 
ehitinous  lining,  aod,  in 
the  male,  unites  with  the 
seminal  ducts,  forming  a 
common  cloaca. 

The   males    attain  a 
length  of  a  millimetre  and 
a  half,  and  are  funiislied 
at  tlie   caudal  extremitj 
with  tw^o  pointless,  lobu- 
lar a  ppendage^  and  a  g«*ii- 
ital   oi:»ening,   which,  to- 
gether with  the  end  of  the 
rectum,  forms  an  outlet  directed  forwards.     The  internal  sexual 
organs    are    already  perfect,  even   in   the  muscle- 
tricliinse;  they  consist  of  a  single  testicle,  wliich  be- 
gins near  the  posterior  extremity  of  the  body,  a§a 
thick,  knot'like  cul-de-sac,  then  extends  forwards, 
with  gradual  diminuHon  in  size,  to  witliin  a  short 
distance  of  the  cell-body,  when  it  turns  rather  sliort 
upon  itself,  and  merges  into  the  small  seminal  diirt 
The  sac  of  the  testicle  is  tilled  with  small,  higlilv 
rt*fmrtive  cells  ;    the  seminal   duct   either  apjiea« 
empty  and  contracted,  or  near  its  extremity  it  has 
an  enlargement  tilled  with  seminal  elements. 

The  females  are  from  thi'ee  to  four  millimetrea 
long;  their  genital  opening  is  situated  about  at  the 
junction  of  the  first  and  second  quarters  of  the  whole 
Fia.i9.  length  of  the  body.  Only  a  part  of  the  internal 
^^^T^^n''^^  sexual  organs  of  the  female  are  present  in  the  mu^- 
^^'f'^'lmb^i^  cle'trichina,  and  part  are  formed  during  it^  sojoam 
tHyhiy    E«Njuifl-    j^  ^j^^  intestine.     The  apparatus  consists  of  a  singi* 


J 
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Fio.  81. 


TRICniNiE, 


A  viable  embTyo,  from  the  inteRtinal  trichina 
oC  nan.    (Highly  magnifled.) 


ovary,  a  uterus,  and  a  va- 
gina. The  first  is  originally 
present  in  the  muscle-tri- 
china in  the  form  of  a  bag, 
which  commences  at  the  ex- 
treme posterior  end  of  the 
body ;  anteriorly,  before  it 
reaches  the  stomach,  it  is 
separated  from  the  uterus 
by  a  narrow  isthmus.  At 
its  anterior  extremity,  in 
the  full-grown  muscle-tri- 
china, we  find  the  so-called 
*'  Farre's  mass  of  granules," 
a  collection  of  dark  gran- 
ules, which  is  absent  in  the 
male  muscle- tricliina.  Tlie 
eggs  develop  along  the  en- 
tire lengtli  of  the  ovary,  but 
only  on  one  wall ;  the  young 
^g-cells  are  closely  crowd- 
ed together  in  the  form  of  a 
band,  which  is  made  to  ap- 
pear darker  by  the  deposi- 
tion of  numerous  fine  gran- 
ules. The  larger,  mature, 
free  eggs  are  rounded,  have 
delicate  walls,  and  contain 
each,  in  the  midst  of  a  per- 
fectly clear  yolk,  a  germinal 
vesicle,  with  a  very  large, 
oval  nucleus ;  these  eggs  are 


Fio.  80. 


A  female  intestinal  trichina 

in  the  act  of  parturition. 

(Highly  magnified). 


Fro.  81. 

A  male  inteatlnal  trichina. 
(Highly  magnified). 
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pushed  forwards  and  towards  the  side  opposite  to  that  upon 
which  they  are  formed. 

The  greater  portion  of  the  uterus  lies  farther  back  than  the 
commencement  of  the  stomach ;  it  is  lined  with  a  fine-celled 
epithelium,  and  will  be  found,  if  copulation  has  taken  place, 
to  contain  the  seminal  elements,  particularly  at  its  posterior 
extremity.  The  uterus  is  gradually  lost  in  the  vagina,  the  ante- 
rior extremity  of  which  is  furnished  with  a  chitinoas  lining  from 
the  vulva. 

Tlie  embryos  of  the  eggs  develop  in  the  uterus,  and  are  bom 
from  one  end  of  it  free  and  living. 

The  birth  of  the  embryos  begins  on  the  seventh  day  after  the 
introduction  of  muscle-trichinae  into  the  stomach,  and  may  con- 
tinue, as  it  appears,  for  weeks.  Yet,  a  repeated  maturation  of 
eggs,  as  it  were  in  crops,  seems  now  and  then  to  occur.* 

The  embryos  do  not  long  remain  in  the  intestine,  but  soon 
migrate,  to  settle  in  the  voluntary  muscles.  The  paths  by  which 
they  reach  the  muscles  are  still  a  matter  of  dispute ;  according  to 
some  writers,  part  of  them  penetrate  the  intestinal  wall  and 
wander  from  the  peritoneal  cavity  through  the  loose  connective 
tissue  towards  the  muscles,  and  a  f5art  penetrate  only  into  the 
submucous  tissue,  and  from  thence  into  the  mesentery  and 
onwards,  between  its  layers,  and  through  the  loose  retro-peri- 
toneal connective  tissue  ;  according  to  others,  they  reach  their 
destination  by  entering  the  blood-vessels — either  directly  or  by 
way  of  the  lymph-cuiTents — in  which  they  are  carried  passively 
by  the  stream  to  different  parts  of  the  body.  Probably  the 
propagation  occurs  by  both  methods. 

The  great  majority  of  investigators  accept  the  route  through  the  intestinal 
wall,  the  peritoneal  cavity,  and  the  connective  tissue,  as  that  which  18  most  fre- 
quently taken ;  while  Furstenberg  *  has  called  special  attention  to  the  migratioa 
through  the  mesentery.  Pagenstecher »  was  unable  to  find  the  embryos  in  the  con- 
nective tissue  except  where  it  was  in  immediate  contact  with  the  muscle.  The 
theory  of   distribution  through  the  blood-vessels  is  decidedly  opposed  by  the 


'  Cohnheim,  Virch.  Archiv,  36,  p.  170,  1866. 

'  Furstenberg,  Annalen  der  Landwirthsohaft  im  preuas.  Staate,  Y.,  31,  1865,  p.  191 
(Virch.  Archiv,  34,  p.  469,  1864). 
3  L.  c,  p.  91. 
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Fio.  33. 

A  recent  trichlnoo*  Iramlffration  Into  a  hnman  iniw.-\' :  .-tn'tion  of  the  muaclc  near  it«  tcnilinoua  Insertloo, 

vMmicrnU'ly  iimgnitlt^l.) 

VOL.  I II. -40. 
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majority,  mainly  because  they  have  not  succeeded  in  discorering  the  embryos  in  the 
lymph  and  blood ;  they  have,  however,  been  found  repeatedly  in  the  blood,*  and  by 
Virchow  *  in  the  lymphatic  glands.  The  passage  through  the  organs  of  circulation 
is  d  priori  so  much  more  probable,  that,  notwithstanding  such  decided  opposition, 
we  are  compelled  to  accept  it  Fiedler,  in  particular,  has  proved  by  measurements  of 
the  smallest  embryos  found  in  the  musdes,  that,  even  accepting  the  shortest  time  for 
their  journey  through  the  connective  tissue,  they  could  not  have  occupied  even  that 
length  of  time,  for,  if  they  had,  they  would  be  found  of  a  much  larger  size.  Accord- 
ing to  numerous  careful  measurements,  the  embryos  grow  at  least  0.07  mm.  daily 
during  the  first  few  days ;  suppose,  now,  that  it  would  take  only  twenty- four  houn 
for  an  embryo  to  travel  by  the  shortest  route  from  the  aljdoniinal  cavity  to  the 
muscles  of  the  leg  or  forearm;  it  must  even  then  have  attained  a  length  of  0.12  mm. 
(the  size  of  the  trichina  in  the  peritoneal  cavity)  +  0.07  (increase  of  length  for  one 
day)  =  0.19  mm. ;  as  long  as  the  migration  lasts,  however,  we  are  continually  find- 
ing embryos  only  0.12  and  sometimes  only  0.108  mm.  long.  Leuckart^s'  objection 
does  not  sufficiently  explain  this  difference. 

Having  reached  the  muscles  they  force  themselves  into  the 
primitive  fasciculi,  cause  the  disintegration  of  their  contents, 
increase  in  length  and  thickness,  and  finally  roll  up  in  coils  of 
^  greater  or  less  size.    At  the  same 

^         "*^^^^  time  the  sarcolemma  of  the  mus- 

cular fasciculus  around  the  tri- 
china enlarges,  and  an  aggr^a- 
tion  takes  place  within  it  of  oval, 
^^  ^  vesicular-shaped  muscle  nuclei ; 

Ijolated  mnacle-trichinae  in  variona  stages  of  de        the    trichlua    ItSelf    SeemS    tO   be 

velopment.     (Slightly  magnified.) 

imbedded  in  a  finely  granular 
mass.  The  sarcolemma  becomes  considerably  thickened  and 
glossy,  and  the  deposition  of  the  muscle-nuclei  on  the  inner 
surface  contributes  to  its  strength  ;  at  the  same  time  a  free 
cavity  forms  around  the  trichina  itself,  probably  owing  to  its 
sluggish  motions.  The  sarcolemma  sheath  collapses  above  and 
below  the  capsule,  and  finally  becomes  obliterated. 

In  about  fourteen  days  the  muscle-trichime  attain  the  great- 
est size  ever  reached  by  the  parasite  while  in  that  state ;  they 
attain  a  length  of  from  0.7  to  1.0  mm.,    and  they  usually  lie 

'  Fiedler,  Archiv  d.  Heilkunde,  V.,  pp.  5  and  472, 1864,  and  Zenker,  KiUm,  L  o.,  p.  8& 

^  VircJimc,  1.  c. 

*  L.  c,  2  Aufl.,  p.  51 ;  Anmerkung. 
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ingly.  or,  more  mrely,  two,  three,  or  even  four,  in  one  capsule. 
riieir  digestive  canal,  and  the  sexual  apparatus,  although  the 
itter  is  nut  yet  completely  developed,  are  distinctly  visible. 

As  intestinal  tricliinfEj  the  intruders  have  a  very  limited  dura- 
ion  of  life  ;  they  very  rarely  live  longer  than 
rom  five  to  eight  weeks.      Observations  of  a 
^nger  existence  may  be  explained  on  the  sup- 
>sition  of  a  repeated  importation. 

In  the  case  of  a  rabbit,  Pagenstecher  ^  once  found  intestmil 
iclimse  even  in  the  eleventh  week. 

The  muscle -trichina  have  a  much  greater 
tenacity  of  life.  Their  yitality  is  almost  unlim- 
ited, and  frequently  ends  only  after  the  death 
of  the  person  aflFected.  In  some  cases  they  have 
occasionally  he^m  found  living  even  after  the 
lapse  of  decades,' 

After  a  time,  a  deposition  of  lime  salts, 
eBp€*ciaIly  of  carbonate  of  lime,  usually  takes 
place  in  the  capsule ;  this  causes  it  to  become 
cloudj^  and  opaque,  and,  after  a  time,  the  tri- 
china is  entirely  hidden.  The  capsules  then 
become  evident  to  the  naked  eye  as  small  white 
dots  or  streaks,  while  previous  to  the  calcifi- 
cation they  were  risible  only  to  experienced 
observers.  Small  collections  of  fat  cells  usu- 
ally develop  at  the  extremities  of  the  capsule, 
especially  in  well-nourished  individuals.  Under 
certain  circumstances,  not  yet  positively  deter- 
mined, the  triehiufe  die,  and  may  decay,  or  a 
deposition  of  lime  salts  may  take  place  in  them ;        a  rin^ic  rTimmrm 

^,,       ",  .  Ti-  bundlpT   with  tvro  free 

they  petriiv;  break  readuy  into  pieces,  and  their    trich(ii.u  within  thenar- 
former  nature  can  be  recognized    only  by  the    ^^^*y 
peculiar  position  occupied  by  the  fragments.' 

»  L.  c,  p,  89, 

*  p.  Linstmt^.  Vixch.  ArcMv,   44,  p    379,   lBGS,—Klf>p/ir7t,  Ibid.,  35,  p.  6(F9,  ]80fl.— 
MtiUer,  Ibid,,  37,  p.  25Z.—Tungfi,  Ibid.,  28.  p.   301,  1803.  — (JrofA,  Ibi*L,  30,  p,  3«6, 

•  jAiseJUka,  Zeitschrift  f.  wisa.  Zooi,  III.,  Plate  III,  Fig.  6. 
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If,  then,  the  capsulated  mu8cle-trichin»  be  introduced  into 
the  stomach  of  a  proper  animal,  they  will  be  freed  from  iimt 

capsules,  become  sexually 
mature  within  a  few  (usu- 
ally two  and  a  half)  days, 
copulate,  and  the  females 
will  bring  forth  living 
young  after  live  days,  that 
is,  seven  days  after  their 
importation. 

In  addition  to  men  and 
swine,  the  trichina  has  been 
observed  in  the  cat,  ra, 
mouse,  marmot,  polecat, 
fox,  marten,  badger,  hedge- 
hog, and  raccoon.  By  feed- 
ing them  experimentally, 
the  trichina  has  been  suc- 
cessfully bred  in  rabbits, 
guinea-pigs,  sheep,  calves, 
and  dogs;  in  the  three 
latter  animals,  however, 
the  experiments  seem  to 
have  been  only  exception- 
ally successful ;  as  a  rule, 
the  formation  of  intes- 
tinal trichinse  is  the  full 
extent  of  the  infection  in 
dogs. 

As  regards  geograpJii- 
cal  distribution^  it  coin- 
cides, as  it  seems,  with  the 
dispersion  of  its  principal  *' bearers;"  like  man,  the  hog,  and 
the  rat,  it  is  cosmopolitan,  and  is  found  scattered  over  the 
wliole  earth.  It  has  been  discovered  in  almost  all  countries  in 
which  any  geneml  investigations  have  been  instituted.  In 
Europe,  it  has  been  observed  particularly  in  (Jermany,  England, 


Pio.  3fi. 
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Scotland,  Denmark,'  and  Sweden;'  but  France,'  Russia/  Italy, 
and  the  Principalitiea  of  the  Danube/  are  not  free  from  the 
scomge.  It  ia  notoriously  frequent  in  North  America ;  the 
case  occurring  on  a  Ham- 
burg vessel,  which  was  oc- 
casioned by  a  hog  taken  on 
board  at  \"a]piiraiso,  proves 
that  South  America '  does  not 
escape  the  disease*.  Thus  far, 
from  Africa  w^e  have  accounts 
of  the  pR*sence  of  the  parasite 
in  Algiers  only.'  It  appears 
to  be  frequent  in  India/  and  ^'**  '"-  ^^^  ^' 

.  T     •         i  f'ntjwntftted    and    cA}ci-  CapmnUtM  iwid  a^lcllted 

lias    l>een    observed    in  AuStra-     fie*imu»cle-trkitaD».  (N*-  mnnv-lij-trichViiii?  from    the 

turnl  Mxu.)  blo^[i^  inim:'le   of  n  man. 

lia  also.  tSUifhtJj  mft^nincd.) 

Its  frequency  in  England  has  been  prevmimly  mentionetl.* 

From  Scotland,  Turner  '*  report;*  that  durmg  the  last  five  years  he  has  found 
tricbinsB  in  frc»m  one  to  two  per  cent,  of  aU  the  dead  bodiea  he  h«ft  cjcainined. 

Of  aU  the  autojjsies  made  in  Dresden,  Fiedler  ^^  found  trichinEB  in  from  two 
to  two  and  a  half  jier  cent ;  Wagner/'  of  Leipzig,  found  one  in  every  thirty  or 
forty  bodies.  As  early  as  1850,  Virchow^^  liad  found  numerous  cases  of  cajjsu- 
l&tcd  trichince,  Zenker  '*  had  discovered  that  1.79  per  cent,  of  the  bodiea  examined 
in  DrestUn  were  trichnious. 

Eren  Italy  is  not  to  be  omitted,  as  was  thought  by  Sangalli,'*  for  Janch  ^*  reports 


'  Ltifckart,  1.  c,  p.  51. 

«  AVj^,  Virch.  ArchiF,  41 »  p.  302,  1667,  mid  Key  and  OtUnius,  Ibid.,  41,  p.  302. 

•  CritreiUiitr.  Anat.  pathoL,  II.,  p.  54. 

•  Ihidnete,  Virch,  Archiv.,  a**,  p.  600,  ISOft- 
*Sthdhef,  Ibid  ,  55,  p.  403,  1872. 

•  Tafigd,  Ibid.,  27,  p.  42M&ft3. 

'  Gniti^jrd,  Mouv.  m&i.,  18fi7.  p.  490  (Gax.  hebd.,  1807,  Xo  4t), 

•  Gifrd&n,  Lancjet,  VL,  p.  387. 

•  Sec  p.  616. 

»•  Turmr,  Edinb.  Med.  Joum.,  Sept,  1800. 

»<  Arehiv  d.  Heilkunde.  VIL,  p.  44^  1806. 

«Ibid.,  VL,  p.  503.  1865. 

»3  Archiv,  32,  p.  322. 

"  Deut«che«  Archiv  f.  kiln.  Med,.  VIII..  p.  38!). 

**  Bnlla  OTganizKaxione  Tnorbosa  del  corpo  umana     Paviai  1665i 

*•  Jaueh^  Aunali  unitem.  di  med,^  1BC9,  p,  73. 
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of  trichintc  in  Rorecchia  (CaDton  of  Tess'm),  which,  alihoagh  bekiigim  ti 
Switzerland,  muist  be  considered  geographically  us  a  part  of  Italy. 

Its  firqucnt  discovery  in  American  exported  pork  speaks  pctsitively  tor  il»pni»' 
alence  in  North  America,  as  was  corroborated  m  Rostock  '  and  in  Kiel^  and  «k)bf 
the  reports  already  referred  to.* 

Auiung  150  dissections  in  SL  Poteraburg,  Rudnew  found  trichlnai  three  tizoa. 


Chapter  IIL 

TRICHINOSIS. 

Symptomatology. 

The  9}Tnptoms  of  trichinosis  vaiy  with  the  different 
of  the  dii^case,  and  follow  pretty  closely  the  phases  of  devdop- 
mi'Ut  of  the  trichiua?.  It  has  been  suggested  that,  in  acconlanoe 
with  this,  we  should  discriminate  sharply  betw'een  three  well- 
defined  periods.  The  first  stage  (Rupprecht'S  stage  of  ingn^- 
sion)  corresponds  to  the  introduction  into  the  digestive  canal 
and  the  development  of  the  intestinal  trichin;^e  ;  sjTiiptoms  i^fer- 
able  to  the  digestive  canal  are  the  most  prominent.  The  symp- 
toms of  the  second  stiige  (Rupprecht's  stage  of  digression)  aiv 
brought  about  by  the  beginning  of  the  migmtion  of  the  trichina 
embryos,  and  by  their  penetration  into  the  musclt?s  ;  as  a  result 
of  this,  they  appear  in  the  connective  tissue  and  in  the  muscukr 
system.  The  third  stage  (Rupprecht's  stage  of  regression)  cor- 
responds witli  tlie  end  of  the  migration  of  the  trichina  embryos 
into  the  muscles  ;  the  immigrants  come  to  rest,  and  the  capsulat- 
ing  process  begins.     The  symptoms  then  subside. 

This  division  into  stages  may  indeed  be  verified  in  some 
caj^es ;  in  general,  however,  a  mark<?d  irregularity  prevails,  both 
as  to  the  time  of  appearance  of  the  symptoms  after  the  iiitii> 
duct  ion  of  muscle- trichi  me  into  the  digestive  caiml,  and  also  as 
to  the  order  of  the  symptoms  in  general ;  the  course  is  a  nni- 
form  one  only  in  severe  cases ;  in  light  forms  the  single  stas^ 
merge  into  each  other,  and  the  first  esi>ecially  is  often  entiiviy 

»  Petn,  Vircbow'a  Arok,  57,  p.  260,  1873. 

*  BomUtcK  I   ^^nuek\  New  York  Med.   Record,  March  t,  18e9,  pp,  7-».— ^»i* 

Virch.  Archiv,  29,  p.  602,  1804. 
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absent.  The  course  is  by  no  means 
so  typical  as  in  acute  infectious  dis- 
eases. 

In  many  light  cases,  trichinosis 
runs  its  courae  without  any  fever 
whatever,  but  in  severe  foniis  there 
is  always  a  considerable  elevation  of 
temperature,  not,  however,  during 
the  first  few  days.  The  fever  curve 
bears  a  marked  similarity  to  that  of 
an  ordinary  case  of  typhoid  fever,'  yet 
lighter  cases  present  almost  an  inter- 
mittent type,  on  account  of  the  con- 
siderable morning  remissions."  A 
cliill  at  the  outset  of  the  attack  is  in- 
frequent, oftener  there  is  only  a  slight 
sliivering.  The  pulse  corresponds  to 
the  temperature  ;  in  the  beginning  it 
varies  from  80  to  90,  soon  mounting 
up  to  100  or.  120  beats  in  a  minute. 

The  accompanying  charts  may 
serve  as  examples  of  the  course  of 
the  fever  in  slight  and  severe  cases. 

We  think  it  judicious — according 
to  Kratz's  example — to  consider  the 
symptoms  of  the  disease  in  the  order 
of  the  different  organs  and  systems 
affected,  and  to  commence  with  the 
digestive  apparatus  as  that  in  which, 
as  a  rule,  the  first  disturbances  ap- 
pear. 

The  symptoms  referable  to  the 
digestive  system  are  exceedingly  vari- 
able ;  even  after  the  introduction  of 

»  Fiedler,  Archiv  d.  HeUkunde,  VI.,  p.  603, 
1865. 

*  Maurer,  Deatsches  Archly  f.  klin.  Med., 
VnL,p.  868,  1871. 
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the  same  quantities  of  the  infected  flesh,  they  do  not  occur 
with  equal  intensity  ;  they  depend,  of  course,  in  great  part,  both 
on  the  quantity  of  the  meat  introduced,  on  the  number  of  trich- 
inse  taken  in  which  are  capable  of  development,  and,  finally,  on 
the  mode  of  preparation  to  which  the  meat  has  been  subjected. 
At  one  time  there  may  be  an  entire  absence  of  any  symptoms,  at 
another  they  may  be  very  mild,  and  still  again  they  may  be 
present  in  a  very  high  degree.     The  gravity  of  the  succeeding 
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illness  bears  no  positive  relationship  to  the  severity  of  the  first 
symptoms.  They  often  appear  only  a  few  hours  after  the  infect- 
ing meal.  Sensations  of  uneasiness,  fulness,  and  nausea,  even 
to  retching  or  vomiting,  are  present  in  the  beginning ;  the  latter 
symptom  occurs  sometimes  even  after  a  few  hours,  and  at 
other  times  only  after  several  days;  it  may  be  repeated  fre- 
quently, and  last  for  whole  days,  or  may  occur  only  a  single  tinie 
or  a  few  times. 

The  appetite  is  exceedingly  variable  ;  often  it  seems  entirely 
gone ;  at  other  times,  it  is  not  only  present,  but  even  keen ; 
during  convalescence  a  ravenous  appetite  is  commonly  observed. 
There  is  almost  al^^aye  an  increase  of  thirst. 

Diarrhoea  is  very  frequent ;  at  the  outset  the  discharges  are 
Btill  feculent ;    subst^iiently  they  become  very  thin,  clay-col- 
and  in  some  caseB  almost  like  rice  water.     The  diarrhcBa 
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continues  much  longer  than  the  vomiting  ;  sometimes  it  lasts  for 
many  weeks ;  not  infrequently,  after  a  short  duration,  it  gives 
place  to  an  obstinate  constipation;  sometimes  this  is  present 
from  the  beginning. 

The  majority  complain  of  an  unpleasant  pasty  taste  in  the 
mouth  ;  many  of  a  loathsome,  putrid  odor.  The  tongue  presents 
notliing  chai-acteristic  of  the  disease. 

The  difficulties  of  chewing  and  swallowing,  which  appear 
later,  and  increase  so  much  that  only  fluid  nourishment  can  be 
given,  are  accounted  for  by  the  pamsites  having  migrated  into 
the  muscles  concerned  in  these  acts. 

Ebstein  ^  attribates  the  gastric  and  duodenal  ulcers,  found  after  death  in  a  few 
cases  of  trichinoeia,  to  the  intense  irritation  of  the  mucous  membrane  of  the  stomach 
and  intestines  prodoced  by  the  trichinae. 

Tlie  symptoms  connected  with  the  micscular  system  are  the 
most  important,  next  to  those  of  the  digestive  apparatus. 

As  a  single  constant  symptom  at  the  outset  of  trichinosis, 
one  that  is  present  in  the  most  severe  as  well  as  in  the  light 
cases,  Kratz  mentions  a  flabby  condition  of  the  muscles  and 
painful  sensations  in  them  on  motion, — a  *'  muscular  lameness ;" 
— this  muscular  lameness  has  no  connection  with  the  emigration 
of  the  trichinse  into  the  muscles,  since  it  appears  much  earlier. 

The  muscular  symptoms  brought  about  by  this  invasion  are 
very  changeable  ;  while  in  the  lighter  fonns  they  are  but  trifling, 
or  perhaps  wholly  absent,  they  are  extremely  violent  in  mode- 
rate and  in  severe  cases.  They  make  their  appearance  at  the 
earliest  on  the  tenth  day  ;  it  is  rare  for  them  to  appear  first  after 
a  much  longer  interval  (as  late  as  the  forty-second  day,  Kratz). 
The  muscles  present  various  degrees  of  swelling  and  hardness,  de- 
pending on  the  number  of  trichinae  scattered  throughout  them, 
and  they  are  extremely  sensitive  to  pressure ;  the  extremities, 
and  especially  their  flexors,  are  the  parts  chiefly  affected,  so  that 
the  joints  are  kept  in  a  bent  condition ;  in  severer  cases  per- 
manent contractions  occur.  The  patients  lie  with  their  knees 
drawn  up  and  with  the  arms  sharply  bent,  unable  to  move,  so 
that  they  present  a  picture  of  the  greatest  helplessness.     Tlie 

»  EbsUin,  Virch.  Arohiv,  40,  p.  289,  1867. 
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diflBculties  of  chewing  and  swallowing,  which  often  permit  the 
reception  of  only  fluid  nourishment,  are  very  striking  ;  they 
tometimes  amount  to  trismus. 

Together  with  these  perceptible  objective  symptoms  in  the 
muscles,  there  are  usually  more  or  less  violent  muscular  pains, 
which  are  but  trifling  in  a  state  of  rest,  but  become  extremely 
severe  on  motion  or  on  attempts  to  stretch  the  limbs.  This  sen- 
sitiveness is  most  marked  during  the  fifth  and  sixth  weeks. 

Numerous,  and  in  some  points  characteristic,  symptoms  are 
observed  in  connection  with  the  nervous  system.  The  most 
prominent,  and  perhaps  the  most  detrimental  symptom  is  the 
almost  absolute  sleeplessness  of  the  patients,  to  which  children 
only  form  an  exception,  as  they,  on  the  contrary,  often  pass 
through  almost  the  entire  attack  in  a  dormant  condition. 

An  abnormal  state  of  mind  is  not  uncommon  ;  it  shows  itself 
especially  in  a  condition  of  apathy  with  reference  to  the  sur- 
roundings. 

During  the  first  few  days  of  the  disease,  repeated  neuralgic 
attacks — neuralgia  mesenterica — ^have  been  observed.  More  fre- 
quently there  are  attacks  of  '^cceliac  neuralgia,"  which  last  for 
various  periods  and  return  at  irregular  intervals,  sometimes  as 
often  as  six  times  in  twenty-four  hours  ;  they  appeared  especially 
during  the  second  week,  and  usually  at  night. 

Kratz,  who  particularly  observed  this  neuralgia,  saw  it  only  in  the  most  seyere 
forms  of  tlie  disease.  He  once  saw  it  as  the  initial  symptom  in  the  case  of  a  boy ;  be 
awoke  with  a  loud  cry  of  distress,  rolled  around  repeatedly  in  a  convulsive  manner, 
and  between  his  reiterated  shrieks,  pointed  anxiously  to  his  abdomen  and  repeatedly 
compressed  it. 

Kratz  found  the  attacks  of  **  neuralgia  cceliaca  **  to  correspond  exactly  with 
Roml)erg'8  description :  Suddenly,  or  after  a  previous  sensation  of  compression,  a 
violent  griping  pain  comes  on  at  the  pit  of  the  stomach,  generaUy  extending  to  the 
back,  with  faintness,  a  sunken  countenance,  coldness  of  the  hands  and  feet,  and 
small,  intermittent  pulse. 

Very  often  there  is  hypercBsthesia  of  the  skin,  in  the  form  of 
pruritus  or  formication,  either  extending  over  the  whole  body  or 
limited  to  single  portions  of  the  lower  extremities.  In  some  cases 
pruritus  appears  very  early,  before  the  migration  of  the  parasite. 
Anaesthesia  is  very  infrequent ;  it  increases  very  gradually,  and 
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in  a  few  days,  after  having  attained  its  greatest  xntenBitj,  again 
gradually  disappears. 

Sometimes  7nydriasis  is  noticed,  but  it  is  by  no  means  con- 
stant. Ecchymoses  of  the  conjunctiva  are  not  uncommon.  In 
all  severe  cases  there  are  pains  in  the  ocular  muscles^  especially 
on  motion  of  the  eye,  and  they  are  present  in  about  the  same 
degree  as  in  other  muscles. 

At  times,  a  l<}ss  of  hearing  is  observed,  probably  caused  by 
single  trichinse  in  the  stapedius  muscle. 

Of  the  symptoms  connected  with  the  ciTcidatory  apparatus^ 
adema  in  different  parts  of  the  body  desei-^^es  chief  mention,  as 
being  among  the  most  characteristic  and  i>athognomonic  of  the 
phenomena  of  trichinosis.  This  symptom  is  seldom  absent,  or  so 
insignificant  and  transitory  as  to  be  overlooked-  Most  frequently 
and  earliest — on  the  seventh  day— oedema  of  the  eyelids  and  face 
sets  in,  which  vanishes  after  from  two  to  five  days,  to  return 
again,  in  some  cases,  after  a  few  weeks. 

The  oedema  of  the  extremities  is  usually  more  marked  and 
more  lasting ;  it  comes  on,  at  the  earliest,  on  the  ninth  day  after 
inftTtion,  and  increases  constantly,  especially  in  severe  cases, 
while  in  the  lighter  forms  it,  like  the  facial  oedema,  sometimes 
disappears  only  to  return  in  a  few  days  mort*  markedly  than 
before.  Even  during  convalescence,  after  standing  or  walking, 
slight  oedema  not  infrequently  arises  in  the  feet  and  legs,  which 
disappears  on  lying  do^vn. 

The  explanation  of  tho  cpdema  as  coUnteral  has  been  repeatedly  rejected  as 
iintenable*  According  to  Klob/  it  is  dependent  either  on  thrombosis  of  the  finer 
lymph-vesaela  or  on  a  plugging  witk  trK-hinic  which  have  entered  them;  or,  again, 
on  the  circumstance  that  the  force,  which  ib  necessary  to  keep  the  lymph  in  motion, 
failM  just  at  the  time  when  the  transudation  is  augmented  in  consequence  of  the  irri- 
tation of  the  tissues, 

Friedreich  *  maintains  as  exceedingly  probable  the  opinion  that  the  a?dema  is 
dejiendent  on  an  infection  of  the  blood  with  a  pernicious  substance  contained  in  the 
capsules  of  the  triclume  that  have  been  eaten,  wliich  substance,  by  a  special  influ- 
ence cm  certain  points  of  the  vaso-motor  nervous  centre,  engenders  this  transit oiy 
disturbance  of  circulation.  He  calls  attention  to  the  existence  of  irritating  substances 
in  Nematodca,  as  ascertained  by  various  observations,  and  declares  that  the  great 
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coptfimtiooal  dbbubttaee,  opcciallj  m  it  ocean  in  the  beginning  of  the  diietae, 
can  aaxodj  Ik  acooonted  lor  bj  the  exifting  irritation  in  the  intestinal  canal,  and 
thac  fwrticuUrlj.  ibe  intcnfitj  of  the  ferer  bears  no  proportion  to  the  insignificance 
of  the  local  sjmptooiB  of  disease  in  the  digestive  apparatus,  at  a  time  when  the 
migration  into  the  Bmsdes  haa  not  jet  occorred. 

Hemorrhages  are«  on  the  whole,  infrequent,  and  usually  de- 
pend upon  the  existence  of  other  affections.  Intestinal  hemor- 
rhages and  epistaxis  ^  are  sometimes  observed. 

Changes  in  the  composition  of  the  blood  frequently  come  on 
early,  on  account  of  the  enormous  consumption  of  muscular  sub- 
stance and  the  non-absorption  of  nutritious  matters ;  marasmic 
thromboses  are  not  at  all  uncommon. 

A  large  number  of  the  deaths  from  trichinosis  are  due  to 
insufficiency  of  respiration^  a  consequence  of  the  direct  migra- 
tion of  numbers  of  trichinaB  into  the  respiratory  muscles,  especi- 
ally into  the  diaphragm  and  the  muscles  of  the  larynx.  The 
frequent  attacks  of  dyspnoea,  which  afflict  the  patients,  even 
at  an  early  stage,  are  dei)endent  partly  on  the  very  same  causes, 
and  in  some  decree  on  the  violent  bronchial  catarrh,  which, 
almost  without  exception,  develops  exceedingly  early.  On 
account  of  the  inability  to  expectorate  freely,  brought  about  in 
some  measure  by  the  weakened  and  painful  condition  of  the 
respiratory  and  auxiliary  respiratory  muscles,  the  secretion 
collects  in  large  quantities. 

A  more  or  less  severe  Jioarseness^  often  amounting  to  complete 
aphonia,  is  very  frequently  produced  by  a  marked  invasion  of 
the  laryngeal  muscles. 

Hypostatic  and  simple  catarrhal  pneumonia^^  involving  a 
certain  number  of  lobules,  are  not  uncommon,  and  present  noth- 
ing characteristic  of  trichinosis ;  the  physical  signs  of  these  com- 
plications are  rendered  difficult  of  recognition  by  the  trouble  and 
pain  occasioned  by  moving  the  patient;  "pleuritis  sicca,"  with 
severe  stitches  in  the  side,  is  less  common. 

Kratz'  has  observed  purulent  pleurisy  with  abundant  exudation. 

Embolic  pneumonia  and  metastatic  abscesses  must  be  consid- 

>  Fi-iedreich,  1.  c.  ■  L.  c.,  p.  91. 
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ered  as  rare  occurrences,  and  not  peculiar  to  trichinosis ;  they 
occur  as  the  result  of  the  decubitus,  as  may  happen  in  the  later 
stages  of  any  of  the  various  exhausting  diseases. 

The  symptoms  attributable  to  the  urinary  apparatus  are 
insignificant.  The  amount  of  urine  is  absolutely  reduced,  even 
from  the  second  week  on  ;  the  urine  is  intensely  red,  containing 
considerable  sediment,  but  never  albumen.  Its  increase  again 
takes  place  during  convalescence — in  the  fifth  or  sixth  week. 

Unfortunately  there  exist  yery  few  careful  analyses  of  urine^  which  might  give 
interesting  explanations  of  its  positive  physiological  and  pathological  relations  to 
the  enormous  consumption  of  muscular  substance. 

In  regard  to  the  sexual  organs^  abortion^  which  not  infre- 
quently follows,  deserves  special  mention ;  yet  pregnancy  often 
runs  its  entire  course  regularly  to  the  end,  with  the  normal  puer- 
peral period.  Irregularities  of  the  menses  are  sometimes  ob- 
served, yet  they  are  by  no  means  constantly  present,  since  in 
many  patients  that  function  remains  entirely  undisturbed ; 
sometimes  the  menses  appear  prematurely ;  usually,  however, 
they  come  on  at  the  proper  time,  then  they  may  fail  once,  but 
not  often  more  than  that. 

In  cases  of  abortion  no  trichinfe  have  ever  been  discovered  in  the  foetus. 

Among  the  most  troublesome,  and  in  most  cases  never-failing 
symptoms,  are  the  profuse  sweats^  which  appear  even  in  the 
earliest  days  of  the  disease,  and  continue  throughout  its  whole 
course. 

Eruptions  on  the  sJcin  are  tolerably  frequent,  especially  the 
mDiary  and  pustular ;  other  forms,  as  herpes,  petechise,  and  pru- 
rigo, are  less  common  ;  after  the  disappearance  of  the  oedema, 
acne,  ecthymatous  pustules,  and  furuncles  are  of  common  occur- 
rence. Mention  has  been  made  of  hypersesthesia  in  connection 
vnth  the  nervous  system. 

Bed-sores  are  tolerably  common,  but  they  seldom,  however, 
attain  a  great  size. 

The  scaling  off  of  the  skin  is  especially  noticeable  during 
convalescence. 


638  HELLER.— DISEASES   FBOM  MIGRATORY   PARASITES. 

Course^  Duration^  and  Termination, 

The  duration  of  the  incubation  varies  from  a  few  hoars  to 
several  weeks,  according  to  the  number  of  trichinse  introduced ; 
as  a  rule,  it  is  only  in  the  severer  cases  that  there  is  an  approxi-' 
mative  uniformity  in  the  time  of  appearance  of  certain  symp- 
toms, a  fixed  similarity  of  the  course.  It  is  known  that  man 
may  tolerate  a  considerable  number  of  trichin»  without  becom- 
ing Ul ;  even  a  large  number,  both  of  intestinal  trichinae  in  the 
digestive  canal  and  also  of  migrated  embryos  in  the  muscles, 
may  be  borne  in  the  beginning  without  any  special  disturbances, 
while,  in  case  of  increase  of  the  latter  by  a  continuous  influx, 
the  bounds  of  tolerance  will  at  last  be  suddenly,  overstepped,  and 
severe,  even  threatening  symptoms  may  then  appear.  Violent 
disturbances  of  the  digestive  canal  oc<5ur  only  when  a  very  large 
number  of  intestinal  trichinae  are  present. 

In  that  case,  the  time  of  appearance  of  the  symptoms  depends 
upon  the  degree  of  development  of  the  muscle-trichinae  intro- 
duced. The  trichinae  must  have  attained  a  certain  size,  in  order 
not  to  be  digested  in  the  intestine,  and  to  be  capable  of  develop- 
ment. The  so-called  "young  trichinous''  flesh  causes  no  illness. 
Even  should  the  trichinae  be  sufliciently  mature  to  be  capable  of 
development,  but  should  not  yet  have  attained  that  degree  of 
maturity  which  they  are  capable  of  reaching  as  muscle-trichinae, 
they  must  make  up  the  deficiency  in  the  intestine  and  conse- 
quently require  a  longer  time  for  the  development  of  embryos. 
Finally,  if  the  capsules  be  much  calcified,  it  seems  to  require  a 
longer  time  to  free  the  contents. 

The  duration  of  the  disease  is  just  about  as  inconstant  as  the 
time  of  appearance  of  the  diflferent  groups  of  symptoms.  While 
in  some  very  light  cases  the  patients  may  go  through  the  whole 
course  of  trichinosis  without  being  confined  to  bed,  and  be  con- 
sidered even  in  the  third  week  as  cured,  in  the  majority  of  cases 
the  course  is  very  slow.  In  the  milder  cases,  convalescence 
begins  in  the  fifth  or  sixth  week ;  in  more  severe  and  in  the 
gravest  forms  it  is  deferred  for  four  months,  and  even  then  the 
convalescents  frequently  do  not  regain  their  full  strength  for  a 
long  time. 
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A  fatal  termination  of  trichinosis  is  very  common, — in  single 
groups  of  cases  as  high  as  thirty  per  cent.  It  occurs  most  fre- 
quently in  the  fourth,  fifth,  or  sixth  week,  and  generally  as  a 
consequence  of  paralysis  of  the  respiratory  organs ;  cases  of 
death  after  the  seventh  week  are  rare. 

Of  Eratz's  280  cases,  the  disease  began :  in  08  cases,  in  from  1  to  5  days,  in  76, 
in  from  6  to  10,  in  67,  in  from  11  to  20,  in  33,  in  from  21  to  80,  and  in  6,  later,  up 
to  50  days.  Of  196  recoveries,  convalescence  occurred:  in  1  case  in  from  1  to  5 
days,  in  5,  in  from  11  to  20,  in  0,  in  from  21  to  30,  in  46,  in  from  81  to  40,  in  27, 
in  from  41  to  50,  in  19,  in  from  51  to  60,  in  16,  in  from  61  to  70,  in  15,  in  from  71 
to  80,  in  27,  in  from  81  to  90,  in  23,  in  from  91  to  100,  in  six,  after  the  100th 
and  in  two,  after  the  120th  day.  Of  84  fatal  cases,  10  died  in  from  11  to  20 
dayn,  85  in  from  21  to  30,  21  in  from  31  to  40,  12  in  from  41  to  50,  and  six  later, 
of  whom  one  died  after  the  120th  day. 

So  tardy  an  appearance  of  the  first  symptoms  as  that  quoted  by  Kratz  *  excites 
suspicion  of  a  later  infection  superimposed  upon  the  first. 

The  number  of  deaths  depends  on  all  the  above-mentioned 
conditions  governing  the  severity  of  the  disease,  then  upon  the 
number  of  those  who  have  partaken  of  trichinous  pork,  and 
whether  they  partook  of  it  freely  ;  in  this  connection  it  is  also  a 
matter  of  importance  to  know  whether  the  hog  was  slaughtered 
alone  for  immediate  sale  while  fresh,  or  whether  its  flesh,  either 
alone  or  together  with  the  flesh  of  other  animals,  was  used  in 
part  for  fresh  food,  and  in  part  preserved  as  sausages,  hams,  and 
the  like. 

Diagnosis. 

In  single  cases  the  diagnosis  of  the  trichina  disease  in  the 
beginning  is  very  difficult ;  it  becomes  easier  when  they  occur  in 
groups,  and  still  more  so  in  case  of  an  epidemic  outbreak. 

In  the  beginning  of  severe  cases,  the  sjnnptoms  of  a  more  or 
less  violent  gastro-intestinal  catarrh  are  almost  always  present, 
frequently  accompanied  by  a  very  slight  fever  or  none  at  all ;  at 
the  same  time,  even  during  the  first  few  days,  an  almost  constant 
symptom  is  the  remarkable  increase  of  perspiration.  The  so- 
called  muscular  lameness  has  already  been  mentioned  as  the 

»L.  c.,p.  107. 
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most  marked  initial  symptom  present  in  the  mildest  as  well  as 
in  the  most  severe  cases. 

Trichinosis  is  distinguished  from  cholera  by  the  profuse  per- 
spiration and  by  the  peculiar  muscular  symptoms,  from  simple 
rheumatism  by  the  symptoms  of  gastro-intustinal  catarrh  and  by 
the  general  exhaustion. 

With  the  appearance  of  oedema  of  the  face  and  eyelids  on  the 
seventh  day,  trichinosis  must  naturally  be  suspected,  and  the 
diagnosis  may  then  be  made  with  greater  certainty.  Other  dis- 
eases which  may  have  similar  symptoms  can  be  easily  excluded, 
especially  as  unilateral  and  chronic  OBdema  need  not  be  consid- 
ered. Bilateral  oedema  of  the  eyelids  and  face  occurs  especially 
in  hydrsemic  conditions  (as  in  morbus  Brightii)  and  in  disturb- 
ances of  the  circulation,  as  produced  by  disease  of  the  heart, 
lungs,  or  pleura ;  such  disease  can  be  easily  excluded ;  the 
urine  in  trichinosis  is  always  free  from  albumen.  Similar 
oedemas  occur  in  iniiammations  of  the  face  and  scalp,  and  also 
in  diseases  of  the  conjunctiva.  Inflammations  and  neoplasms  in 
the  retrobulbar  fatty  tissue,  even  when  present,  are  very  rarely 
bilateral.  So,  also,  oedema  produced  by  thrombosis  of  the 
orbital  veins,  or  by  thrombosis  of  the  cavernous  sinus,  or  by 
compression  of  it,  is  of  very  infrequent  occurrence. 

The  further  progress  is  so  characteristic  that  the  diagnosis  can 
scarcely  remain  in  doubt.  The  marked  general  prostration  with- 
out any  noticeable  disturbances  of  internal  organs,  the  extra- 
ordinarily violent  muscular  symptoms,  the  attacks  of  dyspnoea, 
the  hoarseness,  the  bronchial  catarrh,  the  profuse  sweats,  and 
the  sleeplessness  scarcely  admit  of  a  doubt  as  to  what  we  have 
to  deal  with. 

The  diagnosis  becomes  indisputable  on  the  discovery  of  single 
intestinal  trichinae  in  the  stools,  or  upon  the  observation  of  mus- 
cle-tricliinje  in  excised  portions  of  muscle.  Yet  a  negative  result 
of  the  examination  of  the  discharges,  and  of  small  pieces  of  mus- 
cle, is  no  evidence  against  the  correctness  of  the  diagnosis ;  it  is 
to  be  remembered,  on  the  other  hand,  that  a  positive  diagnosis  of 
the  trichina  disease  may  be  made  without  these  observations. 

Well-preserved  intestinal  trichinre  aro  very  seldom  discharged  at  stool. 

The  examination  of  the  muscular  tissue  is  naturally  tho  most  judicious  procedmt 
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in  order  to  ensure  the  diagnosis  in  doubtful  cases ;  two  methods— excision  and  the 
use  of  HiddeldorpfTs  harpoon — are  recommended  for  obtaining  smaU  pieces ;  the 
former  is  much  to  be  preferred,  as  a  small  incision  heals  no  less  easily  than  a  punc- 
tured wound,  while  a  larger  piece  of  muscle  can  be  obtained,  affording  a  greater 
likelihood  of  finding  muscle-trichinae ;  we  should,  however,  if  the  diagnosis  be  not 
otherwise  doubtful,  refrain  even  from  this  interference. 

Proof  that  the  patient  has  partaken  of  trichinous  pork  or 
ham  helps  to  establish  the  diagnosis. 


Prognosis. 

There  is,  perhaps,  scarcely  any  other  disease  in  which  it  is  so 
difficult  to  form  a  prognosis  which  is  in  some  measure  positive, 
as  in  the  trichina  disease ;  this  fact  is  due  to  many  diverse  cir- 
cumstances which  can  scarcely  be  determined  at  the  outset  of  the 
illness. 

The  severity,  duration,  and  termination  of  each  single  case 
depend  first  of  all  upon  the  number  of  living  muscle-trichinfie 
introduced ;  this  depends  on  the  number  of  trichinae  in  the  meat 
eaten,  on  the  amount  of  it,  and  upon  the  mode  of  its  prepara- 
tion. The  less  thoroughly  the  meat  is  prepared,  and  the  less 
exposed  to  heat,  the  more  severe,  cceteris  paribus^  will  be  the 
illness  ;  the  most  violent  cases  of  the  disease  always  happen 
after  the  use  of  entirely  raw  minced  meat,  as  is  customary  in  a 
large  portion  of  Saxony.  This  quasi-cannibalism  has  reacted 
terribly,  as  shown  by  the  numerous  victims  of  the  epidemics. 

No  positive  conclusions  can  be  drawn  from  the  severity  or 
the  premature  appearance  of  the  initial  symptoms ;  yet,  in 
general,  the  more  speedily  they  occur  after  eating,  and  the  more 
violent  they  are,  the  less  favorable  is  the  prognosis ;  on  the  otlier 
hand,  the  later  they  appear,  the  more  propitious  is  it.  A  long- 
continued  diarrhoea  is  especially  unfavorable,  while  a  profuse 
diarrhoea  at  the  beginning  is  to  be  considered  as  a  fortunate 
event.  Diseases  previously  present  in  other  organs  aggravate 
the  prognosis  considerably. 

Severe  symptoms  attributable  to  the  nervous  system,  such  as 
coma,  delirium,  and  sopor,  are,  almost  without  exception,  har- 
bingers of  approaching  death. 

VOL.  III.-41 
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The  prognosis  is  more  favorable  in  cases  in  which  sleep  and 
appetite  are  maintained,  and  in  those  in  which  the  symptoms 
referable  to  the  respiratory  organs  remain  but  slight. 

In  children  a  favorable  termination  is  the  rule. 

Treatment 

At  the  present  time  the  treatment  of  trichinosis  does  not 
afford  a  hopeful  outlook.  It  should  consist  in  following  out  two 
indications. 

In  the  first  place,  the  object  should  be  to  Tcill  the  intestinal 
trichincE^  or  at  least  to  drive  them  away  from  their  abode  in 
the  intestine^  and  thus  prevent  the  birth  and  migration  of  the 
embryos. 

The  prospect  of  killing  the  intestinal  trichinae  with  anthel- 
mintics, or  of  removing  them  from  the  bowels  by  purgatives, 
seemed  very  promising.  Unfortunately,  this  hope  has  not  thus 
far  been  realized.  Various  remedies  have  been  tried  ;  they  were 
in  part  allowed  to  exert  their  influence  directly  on  the  muscle- 
or  intestinal  trichinae,  and  the  results  tested  either  by  feed- 
ing experiments  or  with  the  microscope  ;  to  some  extent,  also, 
the  animals  which  had  been  fed  with  the  trichinous  flesh  were 
treated  with  the  various  medicaments  ;  all  these  experiments 
have  giv(»n  negative  or  very  doubtful  results ;  we  have  not  yet 
succeeded  in  finding  a  remedy  which,  in  a  quantity  innoxious  to 
man,  will  i)ositively  kill  the  trichinaB 

Observation  having  shown  that  in  patients,  who  in  the  begin- 
ning had  a  profuse  diarrhoea,  the  disease  ran  a  more  favorable 
course,  it  was  hoped  tliat  better  results  would  be  obtained  by 
the  employmtmt  of  purgatives.  But  this  expectation  also  has 
not  been  fulfilled. 

The  prospect  of  killing  the  migrated  muscle- trichinae  is  thus 
far  just  about  as  hopeless. 

Nevertheless  we  should  not  give  up  the  hope  of  finding  a 
remedy  which  will  kill  the  trichinae  in  the  intestine. 

Picric  acid,  in  the  form  of  picronitrate  of  potassa  and  soda,  \a  recommended  by 
Friedreich  '  as  a  very  efficient  antlielniintic  even  in  the  treatment  of  intestinal  tri- 


'  Friedreich,  Virch.  Archiv,  25,  p.  309. 
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cliinae ;  accardirig  to  Fiedler's  experimenta,  it  prevents  neither  the  deYclopment  of 
the  intestinal  trichinae  nor  the  formation  and  migmtion  of  the  embryos. 

Mosler  '  has  seen  favomblc  reaulta  from  benzine  in  n  few  experiments  ;  yet 
thesie  have  not  been  confirnicd  titber  on  more  accurate  experimental  exajiiination  or 
at  the  bei^bide  (Kratz).'     Compare  Fiedlers  experinii uta/* 

Glycerine  wbtcb  causes  the  shrivelling  and  d'.alb  of  the  triciunae  by  depriving 
them  of  water,  proved  of  no  value  in  two  of  Fiedler's  experiments;  yet  in  a  number 
of  other  cases  it  .^eems  to  have  exercised  decided  effects.  Mature  intestinal  triehinfe 
ten  days  oldj  live,  at  the  furthest,  a  quarter  of  an  hour  in  a  mixture  of  one  part  of 
glycerine  to  four  parts  of  water ;  they  arc  then,  however,  distinctly  shrivelled ;  m 
mixtures  of  one  part  of  glycerine  to  three  of  water,  they  Bhrivel  in  a  few  minuti'S  ;  ifc 
may  be  asked  whetlier  it  i^s  adviiiable  to  administer  it  ct>ntinuously  for  any  length 
of  time,  a  single  day,  for  instance,  in  a  suflicientiy  concentrated  solution  to  cause  the 
shrivelling  ol  the  intf-stiiial  trichina", — in  other  words,  to  administer  for  sojiie  length 
of  time  pretty  large  quantities  of  glycerine  in  the  strength  of  not  les«  than  one  part 
in  three  or  one  part  in  two  of  water,  as  the  solution  ia  weakened  still  more  by  the 
absorption  of  water  from  the  organism.  Thus  far  no  cxperienceR  have  been  recorded 
bearing  on  this  point;  a  colleague,  liowever,  suffering  from  diabetes,  has  taken  pure 
glycerine  in  tahlo^poonful  doses  without  detriment. 

In  addition  to  these,  cold,  warmth,  and  electricity  are  recommended,  then  com- 
tnon  salt,  calomelj  santoninCt  oil  of  turpentine,  and  in  particular  the  varioua  cathar- 
tics, and  an  almost  incredilile  number  of  other  remcdii^a ;  even  less  success  is  to  be 
expected  from  all  of  tlicse  than  from  those  already  mentioned. 

The  results  obtained  by  treatment  of  tli*^  symptoms  do  not 
seem  to  be  any  mom  favorable. 

We  cannot  recommend  allaying  the  vomiting  and  diarrhwa 
ill  the  bei^inning  with  0}>ium,  as  ])erhaps  a  number  of  triehhife 
may  thus  be  expelled  in  a  piuvly  meehanieal  manner ;  ^^iibse- 
quently,  in  tlie  long-continuing  exhausting  diarrhcea,  mucilagin- 
ons  decoctions  and  emulsions  are  proper  ;  in  treating  the  persist- 
ent constipation  whi*'li  is  met  with  so  frequently,  tlie  dilTerent 
purgatives,  especially  calomel,  sliould  be  given. 

In  case  of  TBtiseuIar  pains  litfle  can  be  done  ;  mild  embroca* 
tions  with  warm  uih  and  irritation  of  the  skin  sometimes  produce 
temporary  relii^'. 

For  the  treatment  of  the  insomnia^  as  also  of  the  profuse 

^  Mbder,  Helmintolog.  Stndien  und  Versuebe,  p.  57,  and  Berlin,  klin,  Wochensehr,, 
1864,  No.  32,  and  LewkarL  Virch.  Ar<;hav.  29,  p.  467. 
•^  Kra(z,l  c,  p,  114. 
*  Fiedler,  Archiv  der  Heilkunde,  V.,  p    IS,  1864,  and  Virch.  ArcMv,  26,  p.  573, 1803. 
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sweats^  Kratz  recommends  a  cool  regimen,  especially  frequent 
cold  baths  of  the  whole  body ;  hydrate  of  chloral  will  also  be  of 
service. 

On  the  occurrence  of  attacks  of  dyspnoea^  expectorants  are 
indicated,  after  which  the  benzoated  tincture  of  opium  may  be 
administered,  in  doses  of  from  thirty  to  sixty  drops  in  water. 

Bandaging  alleviates  the  troublesome  oedema  of  the  limbs. 

The  occurrence  of  bed-sores  is  to  be  prevented  by  the  use  of 
large  rubber  water-pillows. 

Pneumonia  and  pleurisy  require,  in  particular,  a  tonic  treat- 
ment. 

The  most  careful  attention  should  be  paid  to  the  diet;  it 
should  be  light  and  nutritious ;  meat  and  good  wine  must  be 
given  to  keep  up  the  strength,  so  as  to  preserve  the  life  of  the 
patient  until  the  disease  reaches  the  period  when  the  parasites 
become  capsulated. 

PATHOLOGICAL   ANATOMY. 

The  number  of  careful  dissections  made  of  those  who  have 
died  of  trichinosis  is  still  proportionately  small,  and  our  infor- 
mation is  especially  lacking  as  to  the  conditions  found  in  those 
who  have  died  in  the  first  few  weeks  of  the  disease.  According 
to  experiments  on  animals,  as  well  as  to  the  clinical  symptoms, 
there  can  only  be  a  moderately  marked  injection  of  the  gastric 
and  intestinal  mucous  membranes. 

Peritonitis  has  not  been  seen  by  any  of  the  careful  investigators  of  the  disease  in 
man,  or  in  the  innumerable  experiments  on  animals ;  for  that  reason  the  general 
peritonitis  observed  by  Lcuckart  in  his  first  experiment  on  a  hog  may  be  attri- 
buted to  some  otlier  cause. 

In  case  of  moderate  infection  of  rabbits,  during  the  first  weeks,  we  find  scarcely 
any  increased  redness  of  the  intestine,  either  of  the  mucous  membrane  or  of  the 
serous  ;  only  the  follicular  apparatus  is  somewhat  swoUen,  and  the  serous  surfaces 
are  generally  moister. 

The  bodies  of  those  who  die  in  the  fourth  week  usually  show 
moderate  oedema  of  the  lower  extremities  ;  in  the  case  of  those 
dying  in  the  fifth  and  sixth  weeks,  the  oedema  is  excessive ;  the 
rigor  mortis  is  characterized  by  a  rigid  contraction  of  the  arms ; 
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bed-sores  of  more  or  less  extent  are  not  uncommon ;  the  blood 
has  very  little  tendency  to  coagulate ;  in  the  pericardium,  and 
in  the  abdominal  and  thoracic  cavities,  large  effusions  are  found  ; 
putrefaction  sets  in  very  early. 

The  unucous  membrane  of  the  small  intestine^  as  a  rule,  pre- 
sents here  and  there  a  distinct  reddening,  with  sometimes  slight 
ecchymoses ;  still  later  it  is  for  the  most  part  pale,  and  the  soli- 
tary follicles  are  frequently  swollen,  and  the  mesenteric  glands 
swollen  and  pulpy  ;  we  meet  with  intestinal  trichinsB  in  the  large 
and  small  intestine  as  late  as  the  eighth  week. 

The  cases  in  which  living  intestinal  trichinae  containing  embryos  have  been 
found  in  the  eleventh  week  may  perhaps  be  attributed  to  repeated  introductions  of 
trichinous  meat. 

The  spleen  is  either  not  at  all  enlarged,  or  but  very  little. 
After  the  fifth  week  the  liver  shows  a  well-pronounced  fatty 
degeneration ;  the  surface  appears  entirely  smooth  and  pale  yel- 
low, and  the  tissue  poorly  supplied  with  blood,  and  of  a  doughy 
consistence ;  surface  of  section  bright  yellow.  Microscopically 
all  the  liver-cells  prove  to  be  filled  with  larger  and  smaller  fat 
globules. 

The  connection  between  trichinosis  and  fatty  liver  has  not  yet  been  explained. 
Oohnheim  '  supposes  that  on  account  of  its  great  propensity  to  react  with  all  varia- 
tions of  nourishment  and  changes  of  texture,  this  alteration  of  the  liver  may  be 
explained  by  the  enormous  and  rapid  destruction  of  muscular  substance. 

As  a  rule,  the  Jcidneys  present  a  marked  opacity  of  the  cor- 
tical substance.  The  muscular  tissue  of  the  heart  seems  for  the 
greater  part  tolerably  firm,  though  sometimes  it  is  rather  flabby 
and  weak  ;  microscopically  we  frequently  find  a  distinct  granular 
cloudiness.  At  a  later  date,  about  the  eighth  week,  Cohnheim 
once  found  extensive  fatty  metamorphosis  of  the  kidneys  and  of 
the  heart. 

Answering  to  the  respiratory  symptoms^  a  severe  bronchial 
catarrh  is  commonly  found ;  the  mucous  membrane,  even  down 
to  the  finest  ramifications,  seems  of  a  dark-red  color,  and  covered 
with  abundant,  tenacious  mucus.  The  dependent  portions  of 
the  lungs  generally  present  the  results  of  hypostatic  processes : 

»  Cohnheim^  Virchow*s  Archiv,  36,  p.  161,  im^S.— Zenker,  1.  c  — Fiedler,  1.  c. 


646  HELLER. — DISEASES   FROM  MIGRATORY  PARASITES. 

quite  frequently  simple,  indolent  infiltrations,  or  isolated  lobular 
hepatizations.  In  very  rare  cases  hemorrhagic  infarctions  and 
gangrene  are  observed. 

The  gangrenous  mass  found  in  the  lung  in  the  case  at  Plauen  (Bohler,  p.  70) 
was  dependent,  undoubtedly,  upon  the  gangrenous  bed-sore. 

During  the  first  few  weeks  the  muscles  show  no  constant 
changes,  yet  they  often  appear  paler  and  somewhat  cloudier; 
their  consistence  is  variable ;  at  one  time  they  are  soft,  at 
another,  unconmionly  hard;  changes  visible  to  the  naked  eye 
appear  from  the  end  of  the  fifth  week  on,  and  then  only  in 
severe  cases ;  fine,  clear,  grayish  streaks,  of  from  one-half  to  one 
or  even  two  millimetres  in  length,  appear  running  in  the  direc- 
tion of  the  muscular  fibres,  and  the  more  distinct  they  are,  the 
darker  the  remaining  muscle.  These  appearances  are  the  optical 
expressions  of  the  changes  wrought  in  the  individual  muscular 
fibres  by  the  trichinae.  In  slighter  cases  small,  widely  separated, 
pale — changing  to  gray — specks  are  only  sometimes  visible  on 
the  surface  of  the  muscle.  At  a  stUl  later  date,  in  the  tenth 
week,  for  instance,  the  muscles  are  shrunken  to  the  greatest 
extent,  and  generally  very  pale  ;  in  these,  even  if  not  yet  clearly 
defined,  are  the  delicate  capsules,  recognizable  even  to  the  naked 
eye,  and  they  give  the  muscle  a  peculiar  scaly  appearance. 

In  the  slighter  cases  the  distribution  of  the  trichinae  over  the 
muscular  system  is  unequal.  They  are  generally  most  numer- 
ous in  the  diaphragm,  the  intercostal  muscles,  and  the  muscles 
of  the  nock  and  larynx  ;  and  they  are  found  least  often  in  the 
distant  muscles  of  the  extremities.  In  severer  cases  no  differ- 
ence can  be  recognized ;  whole  muscles  are  so  thickly  spotted 
that  sometimes  far  fewer  fibres  seem  free  than  occupied.  In  the 
superficial  layers  of  single  muscles,  especially,  however,  toward 
their  tendinous  extremities,  the  trichinae  are  more  numerous 
than  in  the  remaining  portion.  This  condition  reminds  us  of 
Zenker's  apt  comparison  to  a  picture  of  a  herd  of  cattle  or  a 
crowd  of  men,  whose  advance  is  suddenly  checked  by  some 
obstacle ;  the  tendons  are  such  an  impediment  to  the  trichinae. 
This  stoppage  demonstrates  at  the  same  time  that  the  trichinae 
travel  in  the  direction  of  the  fibres. 
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The  mnscles  have  been  arranged  according  to  the  frequency  of  Infection  and 
'of  tricliinre  found  in  tliem.     According  to  Cohnlieim,  the  moat  frequently 
cted  is  the  diaphragm,  then  the  intercostal  and  the  cervical  and  larjngciil  mus- 
tleSf  and  aft^sr  them  the  mnM!ies  of  the  eye. 

The  microscopic  appear anve  ^  of  the  muscles  has,  to  s<jnie 
extent,  been  prt*viously  meiitiuned.  Diiriog  the  first  few  days 
ifter  immigmMon,  the  substance  of  the  raiiseular  fibre  appears 
altered  around  the  trichina,  which  lies  still  in  an  extended  posi- 
ion  within  it ;  it  has  lost  its  transverse  and  longitudinal  stride, 
ind  is  converted  into  a  more  or  less  finely  granular  mass  ; 
the  muscle  nuclei  seem  beyond  a  doubt  to  have  increased  in 
lumber  ;  in  addition  there  is  a  proliferation  of  the  nuclei  in 
the  intermnscular  connective  tissue ;  fine  spindle-shaped  cells 
arranged  in  rows  are  found,  and  betiveen  them  are  singie  ribbon- 
like cells,  each  containing  several  nuclei. 

Subsequently  the  sarcolemma  becomes  thickened  over  the 
places  occupied  by  the  trichinto  ;  there  is  formed  around  them  a 
dense  network  of  vessels ;  the  muscle  nuclei  around  the  coiled 
trichincC  increase  so  much  in  Jiumber  that  the  animals  seem  to  be 
imbedded  altogether  in  them;  between  the  nuclei  may  still  be 
seen,  although  only  in  slight  amount,  a  very  finely  granuhir, 
light-j^ellowish  mass. 

The  sarcolemma  is  continued,  in  both  directions,  for  a  long 
distance  between  the  glittering  normal  muscular  fibres,  as  a  col- 
lapsed tube  with  doubly  contoured  shining  walls,  and  dark, 
granular  (fatty)  contents.  In  the  seventh  week  Zenker  found 
heaps  of  these  crowded,  small,  round  cells  around  tlie  i>ole  of  the 
capsule,  while  they  were  absent  in  the  remaining  muscular 
tissue. 

Later,  the  much-thickened  sarcolemma  is  further  strength- 
ened from  without  by  a  Uiyer  of  connective-tissue  nuclei  and 
spindle  cells ;  in  the  interior  the  muscle  nuclei  are  deposited  in 
niimerous,  regular  layers  (perhaps  plastered  over  by  a  chitinous 
exudative  product  of  the  trichhue),  and  form  the  boundaiy  of 
the  free  cavity. 

While  these  changes  are  taking  jilace  both  in  those  muscular 

i  Zenker^  Deutachea  Archiv  f.  klin.  Med.,  VIH.,  p.  393v-  Fiedler ^  1.  o. 
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fibres  which  are  occupied  by  trichinae,  and  in  those  in  their 
immediate  neighborhood,  simple  fatty  degeneration  sets  in  in 
many  other  bundles ;  the  fibres  lose  their  transverse  strise  and 
seem  to  become  atrophied. 

Then  follows  occasionally  the  waxy  degeneration^  which  Zen- 
ker has  described  as  occurring  in  the  muscles,  particularly  in 
typhoid  fever ;  it  never  occurs,  however,  in  so  marked  a  degree, 
or  so  uniformly  distributed.  A  few  bundles  of  fibres  lose  their 
transverse  striae,  and  become  waxy  and  dull  in  appearance  ;  their 
transverse  diameter  is  increased,  and  they  very  easily  fall  into 
larger  and  smaller  fragments,  of  similar  appearance,  around 
which  the  sarcolemma  sheath  still  remains. 

Tlie  waxy  degeneration  of  the  muscles  has  occasioned  much  discussion ;  it  has 
been  denied  by  some  that  it  is  a  morbid  change  appearing  during  life.  In  a  rabbit 
which  had  for  many  months  outlived  the  infection  with  trichiniB,  waxy  degenera- 
tion was  found  which  had  evidently  persisted  in  a  peculiar  manner  since  the 
time  of  the  illness ;  whole  muscles,  especially  those  of  the  abdominal  walls,  were 
thickly  set  with  trichinae,  and  appeared  coarse,  whitish,  speckled,  and  striped. 
Microscopically,  at  first  sight,  these  places  presented  exactly  the  appearance  of  a 
well-marked  waxy  degeneration ;  the  muscular  fibres  had  to  some  extent  maintained 
their  form  over  large  tracts,  yet  without  the  transverse  striae,  and  with  smaU  and 
large  fissures  in  places  on  the  margin ;  here  and  there  large  and  smaU  fragments 
were  found  in  the  sarcolcmmutous  sheaths,  of  the  form,  app>earance,  and  position 
found  in  waxy  degeneration,  only  all  these  pieces  appeared,  like  the  remaining 
fibres,  far  more  glassy,  diaphanous,  and  inflexible.  It  was  finally  ascertained  that 
tliey  had  all  become  fixed  in  these  forms  through  calcification.  The  preparation  is 
now  in  the  Pathological  Museum  at  Erlangen. 


ETIOLOGY. 

At  the  same  time  with  the  detection  of  the  trichina  disease, 
Zenker  showed  also  that  the  source  of  man's  infection  was  the 
hog,  in  vvliich,  up  to  that  time,  trichinae  had  been  seen  only  once. 
Although  it  has  since  then  been  proved  that  numerous  wild 
animals  are  affected,  yet  in  Europe  these  can  be  considered 
in  connection  with  man  only  in  the  case  of  gjrpsies,  and  under 
exceedingly  abnormal  conditions  of  civilization.  First  of  all, 
therefore,  we  are  interested  in  the  hog. 

To  determine  the  question,  to  what  extent  trichinae  are  pres- 
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ent  in  hogs,  would  require  a  more  general  microscopic  inspection 
of  meats  than  has  thus  far  been  practised ;  yet  the  results  of 
such  examinations  are  even  now  sufficient  to  show  how  wide- 
spread the  prevalence  of  trichinae  among  hogs  may  be. 

In  the  city  of  Brunswick  ^  93,099  hogs  were  examined  microscopicaUy  between 
1866  and  1872,  of  which  number  18  were  trichinous,  that  is,  one  in  5,172;  in 
Blankenburg,  during  the  same  period,  seven  out  of  17,933  hogs  were  trichinous,  t.^, 
1 :  2,562.  In  Rostock,'  of  4,034  hogs  examined  in  the  half-year  1867-68,  12  were 
found  trichinous.  In  Sweden,*  from  0.38  per  cent  to  1.6  per  cent  of  aU  hogs 
inspected  were  infested. 

The  use  of  salted  American  bacon,  which  is  now  imported  in 
large  quantities,  seems  to  be  exceedingly  dangerous. 

Of  622  sides  of  American  bacon  examined  in  Rostock,*  12  were  found  tri- 
chinous (1 :  52) ;  of  210  imported  into  Gothenburg,*  8  showed  trichinse ;  in 
Elbing,*  one  in  every  twenty  contained  them ;  in  Holstein,  too,  numerous  specimens 
of  American  bacon  were  trichinous. 

In  1873,  in  Bremen,  40  persons  were  taken  ill  with  trichinosis,  caused  by  the 
use  of  a  ham  imported  from  America. 

The  question  of  next  greatest  importance  is,  whether  the  hog 
is  the  original  host  of  the  trichinae,  and,  if  not,  where  and  in 
what  manner  it  acquires  them.  It  was  fonnerly  supposed  that 
certain  breeds  of  hogs  were  the  only  carriers  ;  but,  with  the  dis- 
covery of  trichinse  in  neighborhoods  into  which  these  breeds 
had  never  been  introduced,  and  with  the  proof  also  that  trichina 
epidemics  had  occurred  at  a  time  previous  to  the  importation  of 
these  species,  tliis  theory  was  abandoned. 

Gerlach  (L  c,  p.  74)  claims  that  the  Chinese  hogs  were  the  original  "bearers" 
of  trichinae,  and  considers  it  very  ])robable  that  they  brought  the  parasites  to 
Europe,  as  the  time  of  the  first  discovery  of  the  trichinae  coincides  with  that  of  the 
importation  of  this  breed. 

Some  writers — especially  those  but  little  versed  in  the  natural 

*  Ulide^  Virch.  Archiv. 

•  PHH,  Ibid. 

»  A2£d  Key,  Ibid.,  41,  p.  302,  1867. 
^  PetH,  Ibid.,  57,  p.  296,  1873. 

•  Axd  Key,  L  c. 

*  Jacohi,  Vierteljahrsschrift  f.  gerichtl.  Med.,  etc.,  N.  F.,  20,  p.  108,  1874. 
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sciences — have  endeavored  to  establish  a  connection  of  the  tri- 
chinae with  all  other  varieties  of  round  worms  ;  in  their  opinion 
the  round  worms  in  the  red  beet,  the  earthworm,  that  in  the 
mole,  the  different  round  worms  in  birds,  etc.,  were  but  develop- 
mental stages  of  trichina3,  and  were  capable  of  infecting  the 
hog.     All  these  suppositions  were  very  soon  disproved.' 

Leuckart's  successful  experiments  in  feeding  the  hog  with 
intestines  containing  trichinaa  seemed  to  afford  the  most  simple 
explanation  of  the  way  and  means  by  which  the  hog  is  infected. 
From  the  known  habit  of  this  animal  to  wallow  around  in  filthy 
places,  and  to  devour  vegetable  and  animal  products  of  all  kinds, 
it  seemed  very  obvious  that  it  became  affected  by  swallowing 
intestinal  trichinae  which  had  been  evacuated  by  those  suffering 
from  the  disease.  This  mode  of  infection  must  certainly  be 
extremely  infrequent,  for,  first  of  all,  intestinal  trichinae  have 
but  rarely  been  found  in  the  discharges ;  and  besides,  investiga- 
tions of  this  subject  have  shown  that  intestinal  trichinae,  like 
embryos,  are  infallibly  destroyed  in  the  stomach.  The  success- 
ful experiments  depended  most  probably  on  feeding  at  the  same 
time  with  muscle-trichinae  which  had  not  yet  escaped  from  their 
capsules,  and  had  been  prematurely  discharged  in  consequence 
of  diarrhoea. 

Amongst  those  animals  which  are  often  the  bearers  of  tri- 
chinae, attention  was  particularly  directed  to  rats  as  the  true 
source  of  the  hog's  infection.  Not  only  was  their  ready  sus- 
ceptibility experimentally  proved,  but  spontaneously  trichinous 
rats  were  discovered  in  all  the  various  places  in  which  they  had 
had  ()pi)ortunity  of  feeding  upon  trichinous  meat.  Investiga- 
tions made  upon  a  large  s(»ale  among  wild  i-ats  resulted  in  the 
discovery  that  these  also  were  frequently  found  to  be  infested, 
and  of  tiMi  very  severely  diseased,  even  in  neighborhoods  in  which 
tlie  trichina  disease  in  man  had  not  been  at  all  observed,  or  but 
seldom.  The  well-known  voracity  of  the  hog,  and  its  special 
fondness  for  meat,  made  it  extremely  probable  that  these  rats 
were  occasionally  devoured ;  and  it  was  afterwards  pi'oved  (by 
Kiilin,  1.  c.)  that  such  was  really  the  case.    Reasoning  from  these 


Vlrc/ioic,  Archiv,  :J2,  pp.  M9-351. —Fiedler,  Archiv  d.  Heilkunde,  V.,  p.  845. 
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observations,  the  theory  that  hogs,  and  indh-ectlj  also  man^ 
derived  their  trichinae  from  rats,  appeared  to  be  sufficiently  sup- 
ported to  be  accepted  with  more  or  less  confidence  by  the  ma- 
jority of  investigators.  '^ According  to  this  'rat  theory'  (Zen- 
ker), the  trichinae  are  originally  and  essentially  parasites  of  the 
rat.  They  are  directly  kept  up  in  the  rat  species  by  continual 
propagation  from  rat  to  rat  (independently  of  their  importation 
from  other  sources,  such  as  trichinous  flesli).  Trichinae,  indeed, 
are  communicated  from  rats  to  other  animals,  especially  to 
swine  (but  also  to  cats,  foxes,  etc.),  and  indirectly  to  man  ;  but 
tills  is  not  essential  to  the  maintenance  of  the  trichinous  species. 
Without  a  continual  fresh  importation  fi-om  rats,  the  trichinae 
in  these  other  animals  would  soon  die  out." 

''To  exterminate  the  rat  is  to  exterminate  trichinae"  (Lei- 
sering). 

The  most  decided  representative  of  this  view,  to  which  he  stiU  adheres,  is 
Lenckart  Leisering/  to  whom  wc  are  indebted  for  the  fundamental  material  to  be 
hereafter  mentioned,  likewise  defends  it,  but  does  not  consider  it  as  yet  completelj 
established.     Vkchow  takes  a  similar  position  with  reference  to  it. 

Zenker,'*  making  use  of  Leisering's  data,  has  given  convincing 
proof  of  the  incorrectness  of  the  "rat  theory,"  and  has  shown 
that  the  rats  which  liave  been  found  trichinous  came,  almost 
without  exception,  from  flaying  places,  shiughter-houses,  etc.,  in 
short,  from  places  where  the  flesh  of  dead  and  slaughtered  hogs 
is  always  met  with  ;  that  they  therefore  derive  their  trichinae  in 
the  first  place  from  the  flesh  of  other  trichinous  animals,  and  not 
from  their  own  species  ;  hence  the  fact  (according  to  Gerlach), 
that  it  is  only  in  times  of  great  scarcity  of  animal  food  that  rats 
feed  upon  the  bodies  of  their  own  species,  which  cannot  of 
course  be  the  case  in  the  places  mentioned.  The  objection,  that 
no  swine  are  delivered  to  the  flaying  yards,  is  refuted  by  a  ref- 
erence to  the  lists  of  those  places.  Gerlach' s  proposition,  that 
*'  whenever  trichinae  are  found  among  rats,  there  must  have  been 
trichinous  hogs  or  other  carnivora  within  their  reach,"  is  fully 


*  LeUering,  Bericbt  iiberdas  Veteriniirwesen  im  KonigreichSachsen  fiird.  Jahr  1865^ 
p.  97. 

'  Zenker,  Deutsches  Archiv  f.  klin.  Med.,  VIII.,  p.  401. 
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maintained.  The  hog  is  the  peculiar  and  original  bearer  of  tri- 
chinae ;  in  it  the  whole  coui'se  of  evolution  of  the  trichinae  takes 
place ;  in  it  the  trichinae  are  propagated  from  generation  to  gen- 
eration, and  from  it,  as  a  rule,  man,  the  rat,  and  the  cat  derive 
their  trichinae. 

Of  704  rats  coUected  from  29  different  districts  of  Saxony,  Bavaria,  and  Austria, 
and  from  one  place  in  Wurtemberg,  59  were  trichinous,  =  8.3  per  cent 

Of  these  208  rats  from  flaying  yards,        46  were  trichinous  =  22.1  per  cent. 
"      224   "  slaughter-houses,  12    "  "  =  2.8 

"      272"  other  lo<»litie8,       1  was         **  =0.3        " 

The  one  trichinous  rat  from  another  locality  was,  howeyer,  '*  found  dead  in  the 
street"  in  Vienna,  and  therefore  prores  very  little.  Rats  from  eighteen  different 
flaying  places  were  examined,  and  those  coming  from  fourteen  of  them  were  found 
trichinous ;  the  negative  results  in  the  remaining  places  were  probably  due  to  the 
small  num1>er  examined. 

After  the  figures  just  given,  Lcuckart's  adherence  to  the  rat  theory  (Archiv  fur 
Naturgeschichte,  1871,  2  Band,  p.  431),  and  his  observations  upon  it,  are  entirely 
inexplicable. 

While,  therefore,  the  hog  is  the  only  source  of  man's  infec- 
tion, it  (the  hog)  may  acquire  the  trichinae  in  different  ways. 

Among  such  we  may  mention  :  1st,  the  infection  induced  by 
swallowing  the  excrement  of  men  and  hogs  suffering  from  tri- 
chinosis, and  \\'ith  it  intestinal  trichinae  and  embryos,  but  pro- 
bably also  muscle-trichinae  which  have  not  yet  escaped  from 
their  capsules. 

This  mode  of  infection  has  not  succeeded  with  the  majority  of  experimenters, 
but  nevertheless  it  seems  to  have  done  so  in  a  few  cases  (Qerlach,  1.  c,  p.  14). 

The  second  mode  of  infection  is  by  eating  the  trichinous 
flesh  of  another  hog.  This  may  occur  in  two  ways.  First  of  all, 
Zenker  has  proved  that,  under  the  present  modes  of  manage- 
ment, "  the  flaying  yards,  in  which  swine  are  crowded,  are  the 
most  prolific  breeding-places  for  trichinous  hogs  that  can  be 
imagined,"  for  the  flayers  are  permitted  to  feed  the  scalding 
m(\it  to  the  dogs,  poultry,  and  hogs  on  their  premises.  That 
they  should  see  nothing  Avrong  in  thus  disposing  of  or  even  sell- 
ing hogs  which  to  them  seem  innocuous,  is. only  natural,  and,  as 
a  rule,  rlit\<e  hogs  pass  through  several  hands  before  they  are 
slaughten-d,  so  that  the  place  from  which  they  originally  came 
cannot  always  be  correctly  traced. 
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It  is  therefore  not  at  all  remarkable  that  the  number  of  trichinoua  hoga  manifeatly 
tiuceable  to  flaying  phu'ca  should  alifady  be  tolerahly  larger'  the  first  group  of 
cases  of  trichinosis  positively  recognized  in  Corbach,  in  I860,  originated  in  a  hog 
bought  from  a  flayer ;  and  the  same  was  true  of  the  hog  which  occasioned  the 
Helt^tadt  epidemic.  In  Uulstein  four  trichmoua  hogs  were  tracked  to  flaying  yards, 
two  each  in  two  successive  years,* 

Zenker  very  correctly  supposes  that  hogs  which  have  died 
in  some  other  way  have  likewise  been  nsed  by  butchers  aiid 
breeders  as  food  for  the  remaining  hogs  on  their  places. 

The  third  mode,  to  which  Zenker  calls  special  attention,  is 
the  custom  which  prevails  not  only  in  the  yards  but  altso  in  the 
slaughtering  establishments  of  feeding  the  hogs  with  the  waste 
meat.*  The  pmctice  of  pouring  into  the  feeding- trough  the 
water  witli  which  the  tables,  boards,  chopping-blocks,  and  imple- 
ments havi^  been  washed  is  widespread  and  perhajjs  universal  ; 
and  in  this  way  the  numerous  small  pieces  contained  in  the  fur- 
rows on  the  surface  of  the  chopping-block  are  removed  with  the 
water,  and,  in  case  they  come  from  a  trichinous  hog,  maybe  suffi- 
cient to  infect  others.  Even  if  the  infection  be  only  moderate,  it 
may  still  bring  on  severe  illness  ;  and,  if  the  same  course  be  pur- 
sued after  slaughtering  one  of  tlu^si^  animals,  the  remaining  hogs 
will  be  for  the  second  time  supplied  witli  trirhin?e,  ;ind  so  on. 

The  discovery  of  tricliinous  droves  is  convincing  proof  of  the 
foregoing  views ;  by  this  we  mean,  cases  in  which  hogs  have 
repeatedly  become  ti-ichinous  in  one  and  the  same  sty,  on  the 
same  premises,  at  intervals  of  months,  a  year,  or  more,  Virchow 
had  already  directed  attention  to  this  and  similar  practices, 
whicTi  caused  the  infection  of  hogs  by  the  intestinal  discharges 
of  men  suffering  from  trichinosis.  Zenker's  explanation  of  the 
origin,  namely,  by  feeding  the  waste  scraps  in  slaughtering,  is 
more  simple  and  obvious.  A  series  of  such  experiences  might 
be  readily  adduced. 

Of  those  cited  by  Zenkefj  the  case  occurring  in  Basedow,  Mecklenburg-Schwerin, 
in  which  twenty- three  trichinous  swine  were  found  in  one  yard,  ia  particularly  iater* 

*  Zenker,  L  a 

'  Bmkm^ahl^  Generahaericht  fiber  daa  nffentlioh.  Gteaundheitawesen  der  ProT. 
SchleRW^K-Holstem.    Kiel,  1873,  p.  7,  and  1873,  p,  6. 

*  Compare  alao  Gerladij  L  c.,  p.  07. 
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esting.     It  was  expressly  observed  in  this  case  that  they  had  been  fed  upon  kitchen 
garbage.     Compare  also  Bockeudahl,  1.  c. 

We  shall  not,  of  course,  deny  that  hogs  occasionally  become 
infected  by  eating  trichinous  rats  ;  yet  this  is  but  a  slight  devia- 
tion from  the  general  rule,  and  it  is  not  at  all  probable  that  the 
modes  mentioned  cover  all  the  possible  methods  of  infection. 

The  innocuousness  of  fly  larvflB,  in  connection  with  the  extension  of  trichins, 
is  positively  determined  by  the  frequently  repeated  observation,  that  the  trichine 
are  perfectly  digested  in  their  intestinal  canal.' 

Prophylaxis. 

In  view  of  the  present  hopeless  state  of  our  treatment,  pro- 
phylaxis becomes  of  all  the  greater  importance.  Its  object  is 
a  double  one ;  the  first  is,  to  protect  man  himself  from  the 
trichina-disease,  and  the  second,  to  guard  the  hog,  whose  flesh 
cannot  be  excluded  from  our  food,  from  the  acquisition  of  tri- 
chinae. 

In  order  to  accomplish  the  former  object,  first  of  all  the  sale 
of  trichinous  meats  must  be  prevented.  This  can  be  attained 
only  by  an  obligatory  microscopic  inspection  of  meat,  such  as 
has  been  demanded  ever  since  the  discovery  of  the  trichina-dis- 
ease, ^  and,  guided  by  this,  it  is  to  be  hoped  that  no  one  will  ever 
again  witness  such  terrible  sacrifice  of  life  as  was  once  caused 
by  this  malady.  The  objections  to  this  are,  of  course,  numerous, 
and  th(^  difficulties  encountered  in  its  general  execution  extraor- 
dinarily great ;  these,  however,  should  not  prevent  it  from  being 
carried  out,  for  the  experience  of  several  cities  has  shown  that 
these  difficulties  are  by  no  means  insurmountable. 

In  the  first  place,  droves  of  trichinous  hogs  are  to  be  carefully 
watched. 

A  voluntary  microscopic  inspection  of  meats  is  only  a  half-way  measure,  which 
usually  lulls  the  population  into  a  false  sense  of  security,  and,  as  a  rule,  is  soon 
neglected  altogether. 


»  Prohstmayr,  Virch.  Archiv,  30,  p.  265,  1804. 

«   Virchow^  Trichinen,  3  Aufl.,  p.  70,— Zenker^  Deutsches  AichiT  f.  klin.  Med.,  VBLI., 
p.  S02,~Oerlach,  1.  c,  p.  75. 
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Tbe  microscopic  emmination  liaa  been  practised  in  the  duchy  of  Bruniwick 
mnce  1803,  aoil  has  produced  excellent  resultsJ 
It  baa  ftcted  similnrlj  in  other  localities. 

The  mitToscopic  investigation  should  be  made  before  the 
meat  of  tlie  animal  is  manufactured  into  the  various  prepara- 
tions, and  sold.  It  is  always  best  to  choose  certain  portions  of 
each  aiiiinal,  such  as  the  muscles  of  the  larynx  and  diaphragm. 
Buteiiers  and  meat  inspertors  should  be  requLred  to  keep  a  care- 
ful record  of  the  hogs ;  the  former  should  especially  note  the 
source  of  each  hog,  in  order,  by  means  of  those  found  to  be  tri- 
ctiinous,  to  point  out  the  stables,  and  thus  destroy  other  droves 
coming  from  them.  The  microscopic  inspection  should  be 
undertaken  only  by  persons  particularly  ^skilled  in 
the  use  of  the  instrument,  especially  by  physicians, 
veterinary  surgeons,  apothecaries,  or  other  pei^sona 
peculiarly  fitted  in  tliis  respect. 

The  proper  method  of  making  a  microscopic  in- 
spection of  meats  must  be  learned  ;  but  it  Is  not  too 
diffieult  for  those  who  are  not  altogether  inapt. 
Small  portions,  following  the  direction  of  the  fibres 
of  the  muscle  to  be  examined,  should  be  removed 
with  fine  scissors,  and  placed  upon  a  glass  slide, 
with  a  little  water;  the  tibres  may  be  easily  sepa- 
rated. A  thin  glass,  smaller  than  the  slide,  is  used 
as  a  cover,  and  ligatly  pressed  down  U])on  the  pre- 
paration, which  can  then  be  seen  with  a  low  magni- 
fying power,  whili^  any  suspicious  points  can  be 
♦^xamiiifHl  more  carefully  witli  a  stronger  lens.  The 
addition  of  a  solution  of  soda  or  of  caustic  potash  renders  the 
muscle  more  translurent. 

There  are  different  sourf-e^s  of  error  to  be  guarded  against, 
chief  among  wliich  are  the  Miescherian  (or  Raineyan  or  psoros- 
permian)  sacs.  These  were  first  found  in  1843  byMiescher'  in 
mice,  in  1847  by  Eainey'  in  hogs,  and  afterwards  in  numerous 
other  animals  (horses,  sheep^   cows,  rats,   etc.).     They  are  sau- 

*  UMe,  Yirch.  Archiv,  a>-58. 

*  VerhaudhiDgen  der  natorforjicli,     Geaellscbaft  zu  Basel,  1843,  p.  143. 

*  PWlosoph,  Tranwict,  185T,  p.  114, 


Fia.  41. 

Nkc,  from  a  pi;;, 
nificd.) 


656  HELLER. — DISEASES  FROM  MIGRATORY  PARASITES. 

sage-shaped  bodies,  of  various  lengths,  which  lie  within  the 
primitive  bundles  of  muscular  tissue,  but  do  not  fill  them  com- 
pletely. They  seem  to  be  furnished  superficially  with  irregular 
transverse  lines,  and  with  a  delicate  homogeneous  border.  I 
have  examined  fresh  preparations,  and  those  hardened  by  alco- 
hol and  chromic  acid,  but  I  have  been  as  unsuccessful  in  seeing 
any  glittering  investment  as  have  Virchow  and  others. 

The  statements  made  with  reference  to  this  point  depend  upon  a  delusion,  and 
its  source  appears  to  be  in  that  portion  of  muscular  substance  yet  remaining  in  the 
sarcolemma  sheath  around  tlie  Miescherian  sac  This  almost  constantly  presents 
a  more  finely  striated  appearance  tlian  do  other  parts  of  the  same  fibre ;  for  example, 
within  five  divisions  of  the  eye-piece  micrometer  I  counted,  at  three  different  por- 
tions of  this  remaining  muscular  fibre,  12,  13,  and  12  transverse  lines,  and  in  other 
portions  of  the  same  fibre  of  corresponding  size,  8,  9,  and  9.  At  the  end  of  the  sac 
the  transverse  striae  of  the  muscular  substance  seem  very  indistinct  and  irregular. 

On  being  cut  or  torn,  these  sacs  discharge  numerous  little, 
crescentic,  boat-shaped,  or  kidney-shaped  bodies — the  so-called 
pseudo-navicula) — which  are  capable  of  changes  of  form.  Their 
nature,  origin,  and  development  are  still  completely  vailed  in 
darkness.  No  morbid  derangements  caused  by  eating  meat  con- 
taining these  sacs  have  yet  been  observed.  It  is  only  in  the  hog 
that  their  presence  in  large  numbers  may  occasion  such  troubles. 

In  a  rabbit,  which  had  been  fed  with  highly  trichinous  meat,  Zenker  *  saw,  in 
addition  to  numerous  living  trichinae  in  the  muscles,  a  number  of  trichinte  evidently 
dead  and  decayed,  yet  still  retaining  their  form,  and  distinctly  recognizable.  They 
had  a  granular  appearance,  which  was  caused  by  tlieir  being  crowded  with  such 
corpuscles,  like  the  Miescherian  sacs.  Zenker  propounds  the  question,  whether  these 
sacs  should  not  be  considered  as  dead  animal  parasites,  in  whose  investment  the 
thickly  crowded  (probably  vegetable)  parasites  develop.  Kiihn  *  has  made  similar 
observations. 

Tlie  peculiar  concretions  described  by  Virchow,*  as  the  "gua- 
nine-gout"  of  swine,  form  ano'ther  source  of  possible  error. 
They  consist  of  needle-like  crystals  closely  heaped  together ;  on 
the  addition  of  hydrochloric  acid  they  dissolve,  and  leave  the 
muscular  substance  with  its  fibres  seemingly  unchanged. 

'  Verhandlungen  der  phy8.-med.  Societat  zn  Erlangen,  1805-67,  p.  20. 

«  KUhn,  1.  c,  p.  Q^. 

3  Virch.  Archiv,  35,  p.  358;  36,  p.  147 ;  43,  p.  548. 
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In  one  hog  innumerable  white  chalky  granules  were  found  deposited  by  the  side 
of,  and  in  and  around,  the  knee-joint  Without  entering  upon  a  chemical  dis- 
tinction, these  changes  bear  a  decided  resemblance  to  those  of  human  gout.  The 
reactions  are  very  similar  to  those  of  guanine ;  when  treated  with  fuming  nitric 
acid,  the  latter  is  colored  intensely  red,  and  on  evaporation  a  yellow  residue  is 
formed,  which,  on  the  addition  of  caustic  soda,  becomes  red,  and  on  heating,  pur- 
plish red.  Kuhn  found  several  properties,  such  as  partial  solubility  in  strong 
ammonia,  which  seem  to  indicate  hypoxanthine. 

Other  concretions  sometimes  met  with  consist  of  carbonate 
and  phosphate  of  lime,  with  an  admixture  of  oleine  and  stearine 
(Gerlach,  1.  c),  or  of  stearine  and  margarine  (Leuckart) ;  still 
other  concretions  have  proved  to  be  dead  calcified  trichinae,  with 
hywrplasia  of  the  connective  tissue  in  the  neighborhood.' 

A  round  worm,  named  by  Dicsing  Sttphanurus  dentatus,  but  which  has  lately 
been  described  by  Verrill  and  Fletcher  •  as  Sklerostoma  pinguicola^  frequently  ap- 
pears in  American  hogs;  it  is  most  generally  found  capsulated  in  the  neighborhood 
of  the  pelvis  of  the  kidney,  or  even  in  the  latter  itself,  but  also  occurs  in  the  fatty 
tissue,  and  in  other  places.  The  animals  affected  are  often  lame  in  the  hips.  The 
worm  occui's  frequently  in  Australia  also.  It  will  scarcely  ever  be  the  occasion  of 
mistakes. 

In  regard  to  the  authority  for  the  adoption  of  an  obligatory 
meat  inspection,  legal  decisions  have  been  variously  interpreted ;' 
yet  the  authority  is  perhaps  scarcely  doubtful.  An  indirect t 
proof  of  it  is,  the  judicial  condemnation  of  butchers  for  careless 
killing  in  the  sale  of  trichinous  meat.* 

A  remarkable  decision  has  been  made  by  a  court  in  Bremen ;  it  is,  that,  under 
No.  7,  section  367,  of  tlie  penal  code,  only  the  retailing  of  trichinous  meat,  not, 
however,  the  wholesale  dealing  in  it,  is  illegal ;  and  that  therefore  the  fonner  and 
not  the  latter  is  punishable.  A  definitive  legal  solution  of  this  question  is  a  press- 
ing necessity. 

Tlie  efRci(*ncy  of  the  obligatory  microscopic  inspection  is 
more  controverted  than  the  legal  authority  for  it.  Of  course, 
there  can  be  no  doubt  that  single  trichinous  hogs  may  escape  the 


»  Wiedei'htM,  Virchow's  Archiv,  23,  p  549,  and  MiiUer,  Ibid.,  37,  p.  2o3. 
'  Silliman's  American  Journal,  1871,  I.,  pp.  223  and  435. 

*  Compare  Jncobi,  Vierteljahrschrifb  f.  gerichtlich.  Med.,  X.  F.,  20,  p.  103,  1874.  and 
O.  Merkil,  Aerztl.  Intell.-Blatt  f.  Bayeni,  1800,  No.  12,  p.  161,  and  Hem,  L  c. 

*  Otto,  Memorabilien.  1809,  No.  10  (Jahresbericht,  1879,  I.,  p.  448). 
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notice  of  the  most  scrupulous  inspector,  if  the  i 
])tirasites  be  very  small.  Such  moat  will,  however,  : 
diice  very  severe  illness,  since  the  number  of  trichinae 
one  person  must  he  exceedingly  limited.  Culi)able  n 
may  also  occasion  such  an  occurrence,  but  this  shoi 
])laced  to  the  charge  of  the  regulation  itself. 

The  ussertiun  that  the  distribution  of  the  trichinfe  throughout  the 
j^»ther  irregular,  is  entirely  incorrect ;  on  the  contrary,  it  is  so  comstai: 
positively  declare  that,  if  no  trichina}  be  found  in  the  muscles  above 
for  examination,  none  will  be  discovered  in  other  parts  of  the  hog,  oi 
will  occur  only  in  very  exceptional  cases. 

The  CAse  at  Calbe ''  only  serves  as  a  caution  against  improper  inspcc 

A  microscopic  inspection  of  American  bacon  is  an 
ble  measure. 

Of  about  equal  importance  with  the  microscopic  inj 
the  meat,  are  the  precautions  by  which  to  guard  i 
from  the  acquisition  of  trichinae.  In  the  first  i)lace,  " 
raw  or  jiartially  raw  pork  is  most  decidedly  to  be  cc 
only  well  boiled  or  roasted  meat  should  be  eaten.  E 
as  well  as  extensive  investigation,  has  taught  us  tha 
will  tolerate  a  high  degree  of  heat  without  losing  thei 
ity  of  development,  as  very  frequently,  by  the  comn 
of  ]>re])aratiou,  large  pieces  of  uncooked  meat  may  Im 
from  rlii»  iritt»rior  of  the  mass.  According  to  Fiedler  s 
tioiis,  trichinae  are  surely  killed  by  a  temperature  of 
to  irC)""  P.  iperhaps  at  even  a  lower  temperature;  ac( 
(lerlach  at  133°  F.).  Such  a  temperature,  however,  i; 
in  the  interior — especially  in  the  m^'ghborhood  of  Ixi 
after  long  roasting  or  boiling.  It  will  suffice,  as  a  gei 
whrii  the  inside  of  the  meat  is  no  longer  red  or  n 
less  bloody,  but  gray  or  grayish -white.  Sausages  an 
whi(*h  become  dry  and  tastiiless  on  long  cooking,  are  pii 
dangerous,  and  their  use  should  either  be  entirely 
from,  or  only  carefully  examined  meat  should  be  used  : 
them. 

Salting  and  smoking,  unless  done  very  thoroughly, 


'  Compare  Jacobin  l  c.  *  Sinkoit^  Virch.  Archlv,  34, 
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protection  against  infection ;  only  a  long  continuance  of  these 
processes,  which  depend  essentially  on  the  exclusion  of  water, 

kills  the  tricliinie.  The  common  smoking  alone,  Boch  as  is  cus- 
toming in  preparing  the  various  kinds  of  sausages,  lil^e  the 
**quif'l^  curing/'  guarantees  no  protection  wliatever.  According 
to  Hjiubner,  the  curing  by  heat  is  the  only  mode  which  si»cures 
from  infection. 

Tlntfw*  who  may  have  any  interest  in  reading  the  namemuB  experiment*  c^n 
find  tUum  rt^cordcd  in  the  ivorka  of  Hiipprecht,  Hiiubuerj  Gerlach,  Fiedler,,  imd 
athere. 

Tiisting  riiw  meat,  as  prartised  by  butcliera  and  cook»,  haa  already  made  aumer- 
ous  victims;  such  bits  of  meat  should  never  be  9walltjvvi.'d. 

The  second  abject,  that  of  guarding  the  hog  from  the  acqui- 
bition  of  trichiuje*  must  be  attained  by  stopping  all  possible 
^Bources  from  which  it  rnay  receive  them. 

First,  it  is  tlu^  duty  of  the  sanitary  police  authorities  to  close 
'thosp  abundant  s(Hirces  in  tlu*  flaying  yards.  P^tn'  tliis  purpos<\ 
there  must  be  cltnir  ntid  nrn^quivocal  Ir^gal  authority,  which  will 
positively  prohibit  the  flaj'ers  from  holding,  feeding,  and  slaugh- 
tering liog.s,  eitlu^r  fnr  their  own  use  or  for  s[ib\  The  (mFnn^e- 
merit  of  tills  riilt*  will  eiilirply  control  it. 

Hogs  found  trii^liinuns  t^linuld  bt*  boil<*d  und(^r  police  super- 
visjon.  and  tlit^  rid'use,  in  which  a  few  tricliina^  may  still  bi^  fnurid, 
should  be  buried  in  f>uch  a  manner  that  animals  rats  in  parti- 
cular— can  never  renrh  it. 

Such  measures  fthould  b*'  carrii'd  out  very  rfitvfutly.  on  ficeount  <»f  thv  great 
power  which  tHehinje  possess*^  of  AVjUistantliiig  [jutn'fut  tiun  ;  tbi-y  still  live  in  per- 
fectly fluid  iiutrefyiiig  [\i^U.  uml  remain  cupahk  of  devcbjjiment  us  l(iii<<  ma  a  hun- 
dred day  3.' 

Then,  too.  swine  must  be  kept  at  a  distance  from  all  places 
where  tlipre  might  be  an  opportunity  of  eating  excrement  or 
garbage  of  any  kiiid  :  in  geneml,  they  should  be  liept  cleaner 
than  has  been  the  custom  hitherto. 

TliH  infectioji  al  hogs  by  feeding  th*^  Avaste  matter  in  slaugh- 
tering to  the  remaining  swine,  can  only  be  averted  by  the  judg- 

*  Wiener  Comibc-Bericht,  Oesterr.  med.  Jahrb,,  YIIL,  p.  74,  1SG7. 
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ment  and  conscientious  sense  of  the  fanner.  In  order  to  attain 
this  end,  instructions  should  be  furnished  both  in  agricultural 
journals  and  in  schools;  Zenker's  concise  axiom  must  be  made 
part  of  the  farmer's  flesh  and  blood :  "  When  slaughtering  hogs, 
nothing,  not  even  the  least  of  the  cuttings,  and  none  of  the 
kitchen  garbage  at  the  time,  or  for  some  time  after  the  slaughter, 
should  be  thrown  into  the  hogs'  feeding-trough.  Therefore,  on 
these  occasions,  even  dish-water  should  be  kept  away  from 
them." 

It  is  scarcely  necessary  to  mention  that  rats  should  be  kept 
away  from  piggeries,  in  order  to  close  such  accessary  sources ; 
their  extirpation  is  particularly  indicated  in  places  in  which  in- 
chinous  swine  are  already  present,  and  where  whole  droves  of 
hogs  have  become  infected. 

All  these  measures  are  rendered  the  more  important  by  the 
fact  that,  according  to  the  uniform  results  of  numerous  experi- 
ments, tlie  recognition  of  the  trichina  disease  in  hogs  is  gener- 
ally impossible,  or  possible  only  in  the  severest  cases. 

Note. — During  the  correction  of  this  article  I  have  received,  through  the  kindness 
of  Prof.  Jurgensen,  '*  Miller,  Dissert,  inaug.,  Tubingen,  1874,"  in  which  the  case  of 
echinococcus  multilocularis  mentioned  on  page  566  is  reported.  The  patient  was  a 
woman,  forty  years  of  age.  The  duration  was  one  year.  It  began  with  jaundice  during 
the  puerperal  period.  There  was  an  enormous  hepatic  tumor,  with  fluctuation. 
Simon's  operation  was  performed.  Death  occurred  ten  days  afterwards.  A  cyst,  of  the 
size  of  a  child's  head,  was  found  in  the  ulcerating  echin.  multiloc.  in  the  right  lobe  of 
the  liver.  In  the  fluid,  urea,  chloride  of  sodium,  chloride  of  potassium,  0.2  per  cent 
of  albumen,  etc.,  were  found. 
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cavity,  419;  stomach  and  intestines,  420;  the 
spleen,  420;  the  kidneys,  420;  the  brain,  420; 
the  presence  of  internal  without  external  car- 
buncles, 421 ;  the  results  of  microscopic  exam- 
inations, 421 ;  diagnosis,  424 ;  differential  diag- 
nosis, 425;  prognosis,  426;  treatment,  427;  pro- 
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and  mode  of  action  of  the  poison,  444 ;  action  of 
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graphical distribution,  448;  influence  of  season, 
4">0  ;  Hi/mptomatology,  451 ;  incubtition,  451 ;  the 
violent  form  of  the  disease  in  dogs,  462 ;  the  pro- 
dromic  or  melancholic  ntage,  452 ;  the  violent  or 
maniacal  stage,  454  ;  the  paralytic  stage,  467 :  the 
sullen  form  in  dogs,  45^  :  the  dixease  in  other  do- 
mestic and  in  wild  aniuials,  459:  patht>logical 
anatomy,  461  ;  the  brain,  462 ;  the  mouth,  463; 
the  throat,  463 ;  the  lungs,  463 :  pericaidium  ood 
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heart,  494;  the  Uver,  464;  the  spleen,  464;  the 
klAncyi  and  bladder,  464;  the  geniUls,  486;  the 
gtomach  and  intetiUneii,  465 ;  dlagnosta,  467 ;  dif- 
ferential diagnosis,  463 ;  the  valne  of  inoculation, 
470 ;  general  conclnaions,  470 ;  prognoaU^  471 ; 
tTMUment^  471. 

Htdrophobia  in  Man,  472 ;  history ^  47S ;  biology, 
478;  individoal  prediqKMntioa.  476;  induenoe 
of  aex,  477;  influence  of  seasons,  47b;  con- 
sumption of  the  meat  of  diseased  animaln, 
478 ;  commnnication  from  man  to  man,  478 :  dif> 
ferent  views  oonoeming  the  nature  and  mode  of 
origin  of  the  disease,  479 ;  fi^equency  of  hydropho- 
bia in  man,  481 ;  incubation,  482 ;  wymptonuUol- 
ogy.  483 :  the  premonitory  stage,  488 ;  the  stage  of 
excitement,  486 ;  analysis  of  symptoms  of  stage  of 
excitement,  488;  the  sttge  of  paralysis,  402; 
duration  of  the  disease,  493 ;  paUiOlogical  ana- 
tumv,  496 ;  the  site  of  the  wound,  495 ;  the  brain 
and  its  membranes,  495 ;  the  mucous  membranes, 
496;  the  stomach,  497;  the  spleen,  497;  the 
liver,  497 ;  the  hearty  497 ;  the  blood,  496 ;  the 
lungs,  498 ;  the  kidneys,  496 :  lymphatic  glands, 
498;  dlagnwdM,  498;  differential  diagnosis,  499; 
prognosUi^  501;  prophylaxis^  502;  in  animals, 
503;  in  man.  505;  treatment  505;  prophylactic 
treatment,  505  ;  therapeutical  treatment,  609. 

Thk  Foot-and-Mouth  Diseabk  in  Anucaus,  513; 
bibliography,  513;  nature  of  the  poison,  614; 
etiology^  514;  incubation,  515;  symptomatology^ 
51o ;  affections  of  the  mucous  membranes,  515 ; 
offectionn  of  the  teab?,  516 ;  the  temperature,  516 ; 
affections  of  the  hoofs,  517;  alterations  in  the 
milk.  517 ;  course,  duration,  and  termination  of 
the  disease,  518 ;  its  mode  of  spreading,  618 ;  pro- 
phylaxis, 518;  paifiological  anatomy^  519;  the 
mucous  membranes,  619;  the  hoofs,  519;  the 
liver,  r)20 :  the  kidncj's  and  splet-n,  520  ;  the  res- 
piTiitory  apparatus,  520 ;  the  heart,  530 ;  dtagno- 
*t.',  520  ;  prognosis^  520  ;  treatment,  520. 

Thk  Foot  and  Mouth  Disease  in  Man,  521 ;  etiol- 
ogy, 5',M  ;  thonsc  of  milk  from  diseased  animals, 
521  ;  the  UKC  of  meat  of  diKcased  animals  533 ;  di- 
rect inoculntion  of  a  wound,  523 ;  predisposition 
to  the  disoast',  5'J4 ;  its  frequency,  524 ;  symp- 
tomatology, 525 ;  incubation,  525 ;  the  vesicular 
eruptions  52f) ;  course,  duration,  and  termination 
of  the  diseiujo,  529:  diagnosis,  530;  prognosis, 
530  ;  pntphyhurlM,  530  .-  treatment,  531. 
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and-mouth  disease  in  man,  521 ;  of  giaoders  in 
horrca,  320 ;  of  glanders  in  man,  349 ;  of  hydro- 
phobia in  animals,  436 ;  of  hydrophobia  in  msB, 
473 ;  of  syphilis,  39 ;  of  trichinosis,  648. 
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PaneelBQft.  58. 

Piinx,464. 

PBrfeer,  Uuiciton,  61,  968. 

Probrtmayr,  (164. 

PfcTTWt,  171,  466. 

Pro^oai*  of  anOinut  vi  *iilniftlR.  mt ;  of  aiithmx  \n 

Fiwtoar,  40.  SPT. 

nmi\4SfAi  i>f  cyitictsTCUR  c^JltdotMe,  CtM,   tU2;  of                             ' 

Pkthology  of  anthrax  of  uiIeiuiU,  39Q ;  of  anthr&i  in 

ccliinoooooEa  diMasiN  674^  681,  5*s6,  StSJ^  50-1 ;  ol 

DUiiL,  ilB;  of   the  echlaooQocDH,  GOT ;  df  glaitdfirft 

foot'ftad  luouth  dLt«jiAc  of  »nimftlai  530 ;  of  liwtr 

to  honcR,  SSa  ;  of  (rlwiflcna  in  man,  361 ;  of  hydro- 

»nd-aioutli  diACAse  In  tnan^  580 ;    in  slanders  in 

hobin  in  animAl%  461 ;  of  hydrr>phobiA  in  muu 

lumes,  847 ;  in  gl^nderH  m  nwn,  mi ;  in  hydropho- 

4S6 ;  uf  eyphilifl,  T4  ;  of  irichiJioftia,  Ml 

bti  louiiinalH,  471 ;  of  hydrophobiA  Id  man,  601  ;  of 

rmii.h'n. 

nyphlllB,  250 ;  wf  tf Schinofiiii,  641 ;  in  Tipor  Wte^  644. 

Paul  of  vEiclna,  473, 

Pnokiieb,  375. 

JPttUftnUa,  4:13. 

pjpopjijkxin  ol  anthnut  of  nnlmaK  40S;  of  m\hi%x                            j 

T^fn^  J.  F„  ISA, 

In  amn,  4S7 ;  of  cyBtlcerxjui  i»liiilo«iv  flUfi ;  ol  tlw 

Pounok.  €14. 

^ilaocQc«nu  diMMe^  578 ;  of  foou And- mouth  dbi- 

P«ftm  673,687. 

COM  in  animals,  61S :  of  foot-And-monih  dlM^uu  m 

PeanoD,  S88L 

man,  B30 ;  of  glanderB  In  man,  3«0 ;  of  hydroniui- 

FdUcIcr,  9. 

b»  In  ftnlnmla.  50ri ;  <jf  hydrophobia  in  Hum,  6(K^;                                1 

Pellizzarl,  47,  7fi. 

of  ByjihillN  206;  ol  trlchlnoalR,  «(54. 

P»f itont-um,  ftfTecUoa*  oft  In  typhillR,  tOfi, 

Pmmons  ao*i. 

Vvtj,^!^ 

PoccSnift  in  RJander^  in  hofwt,  «», 

P«nm,  2M. 

PnUo  In  trichtnoaiR,  631. 

Petri,  630,  G49L 

Punlnn,  H,  S.,  SfI4. 

Petry,CO, 

Putx,  54ti. 

iraB  Potteakofcrr,  316,  '181. 

rMcii.44],47g. 

Pfeiffcr,  3S0. 

lUUi,  4.-37. 

PhAr>nx,  .ifTcctlctrts  of,  io  sypliilia,  201. 

Haikrai,  617. 

PhUlppc  31». 

RjiiinbiTt,  fJKi.  400,  431,  144. 

PhriAiu*.  fl,  13. 

Ratney,  615,  655. 

Pick.  te. 

lUnvJer,  171. 

PUlwax,  4.17,  412.  448,  m. 

Ilasch,  A.,  71, 

Ptootor,  R^tmm  137.  275- 

Hflvit*ch,  31 5».                                                                                                           ' 

Ptaoento*  »ffeetujiis  nf,  in  sftihlUd,  23{k 

lUyer,  ^M,  ai9. 

du  ricft^is  u03. 

von  HcckiiiiKti^iiscn,  41(3,  4ia  W*^. 

Plcara,  Bffocttnns  of.  Ln  LiichLoosli,  638. 

Rectum,  affoctiun*  of^  m  tifphiiu^  aoi. 

Pliny,  tiJ,  47'J. 

RfHlar^aa. 

riuUn  h,  4ri^.  472. 

Beeb^  OTIk 

Rotsonon«  «tilmals«fltlii|;  or  blip  of,  533, 

Eo|,nuiuU,  333.                                                                                                    1 

SroiaA  OM-  iKBKtms,  532;  bibUtiurnphf/.^^l^;  infiL^iun 

tos  the  Biing  (il  insects,  533  ;   by  ihc*  «tin|f  of  bees 

Itemer.  374.                                                                                                       . 

WAs>>H  mid  honii'tH,  533:  by  the  stin^'of  sc.hrj4on.% 

llcnnult,  :J10,  Si5,  3ril.  3tH,  414.  441,  44*1  iTfi. 

534 ;  by  the  bite  of  *ipidt'™,  53ti ;  l»y  the  biUi  of 

lt*?ni,  657. 

ceniipcdn*,  53«  ;  trttitment  of  the  tibore,  S^iW. 

Bc5«pir»tory  or^aufi,  ttfTiHriLons  oE,  in  ^lamicrrt  in  irnin. 

fi9AKC-BiTE»,  5:>1<;  imiQUtitphu,  5.'Jr*;   rlitxnijUniion 

S87,  359 ;  aG[ecL:onii  of,  in  rtyphlli*^,  206. 

qf  the  renofnuuM  malet^Z-U',   viper  f^Uc^,  542; 

Rcy.  4*18. 

wvmptomatoUigff^   &4?J;   ncrvonn  sTniptoms,  544; 

lleynal,  634. 

snort&lity,  5-11 ;    «cfitiehc,   644 ;    diHanoni^^    TAit ; 

RhascR,  431 

treatment,  545;  hitf»  of  othrr  raauniouH  ftnuim^ 

Richnrdm  550. 

Mt:    their  ^tiierftJ   fhnractcriHtioy,  5-17;    Jti/tnp- 

HicJmrdKin,  6.1.\  WW.  570, 

tvmatolotjy  ami  jmthoioffif,  649;   trmtmetU,  GoO. 

Hich.^t,  233.  an. 

Pollcudir.  375,  nfea. 

Rlcorrl.  16,  W,  :iri,  41,  44,  48,  52,  !i\  m,  85,  m,  lift. 

pDUiui,  390. 

14EI,  1(10,  '.M5.  *i77,  202,  303.  817.                                                          ^ 

Porter,  60. 

Bnudor  Anuigo,  580. 

Rlndftci^b,  ZG,  ICO,  172.  .330, 

Fi9Cf^  629. 

Ton  Rincckcr.  45.  76,  J  66. 

Rivolta,  3a». 

flTO 


lMahlac,8ei,m 


TOu  Schalkr,  506. 
Bcbeitx^r,  GiU, 

t^heuthuut.'r«  iMMi. 

jaciimiu-da,  STTH,  690,  bn^. 
Schmau-N  Ipeotilmrtl,  7,  :fit». 
Schmiat^  MAxituUiot;,  «ki,  4G0.  4lU. 
ecbticiUcr,  J.^  ^20. 

Sehndcr.  4#T,  438.  441. 

Bchuh,  4tii. 

Scb astir.  ^iBft.  4S$. 

S(.'hvt,1niiii}er,  203. 
8cri>tus  MJchACl,  14. 

Ikvirpinn*k  prtinff  <if,  S^'M. 

Scaaotis,  infliteurt'  of.  In  &nthnuc  In  nuiin,  411;  la  bj' 
<lri9t]ht>bjti  in  iminuK  HSU. 

S6ba^tl»n>,  539. 
Seidcl,  &}8.  674- 
Beidler,  34S, 

Bcndlcr,  619. 

Sex  In  cystlf^'iTiiH  eellulo«e,  ftOl ;  In  echlnococctm, 
BB7;  In  lil>tl^'^l«lll^^bIft  in  jmimnlfl,  4'IT;  ia  hjdro- 
phfi^tn  in  ftiUM.  477:  in  i^phiUi^  79;  Infliueaoe  ot 
in  ].»ro{ftiD«>u  of  ttyphLLLi,  9SL 


lta■k«^Mte<Sfll 

8Ql«yMt,St& 

6porliMH80T. 

SpiuoK  ^%  *■''«  ^^ 

at4een^  aflvciiMiw  04^  fai  fuBthrut  of 
•ALhn.f  in  muu  fiO,  418 :  in  f i 
mm  in  »nliful«,  SifiD ;  in 
Is  frtftDdcxD  in  nuuti.  9Di7,  954 ;  Is 

cyptiillx.  183;  in  tiicfaintwiiu  IMS. 

8ft.  Qyr.  31S,  SIS.  441. 

BtMnn^  Gmiiiiecr.  VBtt. 

Btkb,  60U.  6  A  90^  «(Ki,  «1S. 

<^it**fw***,  (kffcrtloiui  of,  in  uilluax  lo 
f<iOl4cd[  inoiitli  dla««i«  tn  saIbmI 
pliiibi*  la  mail,  497  ;  la  i9pfaIUH» 


,  milm 


Stnanaano,  SIS. 

Stur^A  Fred,  R,  S8. 

Snpmreiua  cutwn1e%  aOlKlioBS  oC,  la  VT^kUi^  M 

8ii|naf«oiil  OApmlM^  ectifnoriocem  of,  8M. 

6usnft]ti^l4 

Sydenlifljn^  16. 

Bjmptomntvldgy  of  uiilumx  of  niBali^  W^i  vi  i 
tbnuc  ib  tnftQ.  411 :  of  cjrtkflra 
61 1 :  fif  ihr  KiMtuictioctM,^  STlt  I 
588,501:  of  glundfin la  tKirv*,  Sfl ;  oTi 
la  nuuL,  9B2 ;  of  hydroplMjibift  In  linfniaj^  4M ;  ^ 
hTdmphiibiii  tn  txuuL,  463 ;  >ii«kivbii«^  SAt  f » 
of  {EjphUlm  74 :  of  txich.1na«i^  RSO. 

SjphilN,  8 ;   b0U00nfpkw^  a.  S*  a,  flSl  SU  Ct,  71 
m,  %W,  1^,  t».  lf»,  im  190, 1^  191  9NL  Sa 
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I  n^  tSl,  SM.  ^  836,  tn,  a07  :  definition  uf  the 
f  3 ;  AuKurVt  & ;  graigraphlcal  dlBtribtitioii, 
[}9;  liUliieiici;  ut  cUmiitL%  2lt ;  KviiemJ  OLiun*c  of  , 
I  ibc difWEue,  31 :  itifftrrui  itlttffm,  iSR ;  f/tnerat  ptitho- 
i  Ififfieai  anaUitHi/,  3ii ;  tht.*  blood,  ^  ;  Itxral  niAtii' 
ktions  8-1;  rtiotoffj/,  3U:    the  polmjii,  3^:    Ilm 

of  conttt^on,  42 ;   hereditury  trtirutmis-  I 
,  51 ;  different  moUeM  c/  injtctitrti^  57  ;  by  t«o- 
,  ciBAtton,  Gl  ;  sasceptibility  to  tlie  poinjii,  A9;  dl*-  { 
position  in  Ki'iiemi  to  jticur  infwtjon^  OU;  l*jc*l  pre-  ! 

74  ;  pterlo<l  t»f  ixiciub«tion,  T4 ;  the  prirunry  alTv«cti<^int  , 
77 :  doctrine^  af  tiniti/arui  UaaUttj  *tf  ihe.  Kyph- 
mUc  €Mnd  chancre  poi^ofiM^  80;  eoncluKiont^^  104; 
microm.-o]jic  a  nuiamtj  i\ftiir  pri  t/utry  offfttio  u ,  1U9 ; 
iSHlttrgefwenl  nf  lun^phniif  i/UtiuUi  tn  tfit  vtgivn  of 
primary  itfftrtiav^  tl7 ;  tha  jKhtatlcd  itecond  Ittcu- 
batiifn,  123;  it^  tlurtttkm,  lit-*;  tfte  ts^^iUtic  trup- 
Hfmfiter,  ItSi;  iti*  frt'<|iieiv\v,  136;  gcnenil  ^ymp-  \ 
toaiR,  127;  ttxxtiioti  n/  tA*  dij^ervte  in  iha  diffLrent 
ortfiin*,  1^;  c^^ttUititt*  of  the  itkin  and  mucous  i 
membratuM^  i*JQi  thp  t'f>lor,  ISni:  iHj(yin«jrphun« 
ehofBiCter  of  the  cinptfon.  l.'Il  ;  Itx  (uinkilAr  form, 
133;  ftb«et]ce  of  Itching,  13^;  tkumijittfitifti  of 
qfectiurut  qf  Uie  idin  uud  mufou*  inf.titbrttut'^^ 
133;  the  macular  ><yp1hilltk%  1H4 :  tbc  jmimlnr 
ijphlUdc,  1<jT;  line  NiuAiiiouA  Kyi»biii(li,  }'i''Ht  \ 
lldbrD,  14^;  iicm%  150 ;  \tii\tcilg.i\  151 :  pciiivhigti9, 
IQat;  ectbyxDa,  153:  timUi,  151.  hulfcfntilfvr  syplil- 
lido  (t^niTiionM  fartnutliiiii),  l^M^ ;  nff'ttliufth  t{f  the 
iairttiid  naitti^  101  ;  i^JTexiicmt  of  the  i^uhLHUiUf'oim 
and  nubrnucoum  ti-ntutA^  fttt^vitv,  KM  ;  aJTcrtintm  uj 
the  bonet^  KTfl;  ttffettiim*  nf  the  iUjituteuU^  trn- 
4lc^N«,  burBm  tuut  jaiutji,  175;  affnidnnf  4>f  the 
mintcta^,  17t*;  nfftrtUmM  of  tht  tytnpAuUc  uppft- 
raiw*t1NJ;  ufftctittmit  ttf  tJte  irt-r,  IKi;  (HfTun^ 
InflltnitiuD^  U^  ;  cirt,  laiifriiUd  inliltruttou,  Ittfi  ; 
gutxtfnjr  tiijiior,  1^7;  aiviylaid  ileiff'ni^raiion,  ILfi; 
genorwl  Bjgii.ii  Mf  dl*cflsf,  19"i:  the  dtf/eMitett  lr<t(t, 
IM;  the  tuouth  and  fmici%  1U5;  the  tongiLUf  \{Kj; 
toutb,  1IJ7;  i'tfihriuiB  randuui,  liW;  l<i.ni«U^  IW: 
l^harjTiE,  ^1;  ti^fiophafriij"^  2lhJ ;  btotimrfi,  X'Ol; 
finw.1l  IntewtitH',  irtja  ;  large  iuteKtmc^  SU4;  the 
recLunL,  2IJ4  ;  «alivaj-y  glaifidA  niid  fiajuTca>^  tJ05  ; 
tbe  pctitoncana,  206;  the  rettpirtttur^  urfffimt,  *i(|itS ; 
amaaj  cavitieaT  2iJ'7  ;  the  Liryux*  WS  ;  tra«jhi-u  xind 
bronrhi,  210;  the  1uiii«t*,  211;  IA«  ctrcvlatoru 
aytttmn^  215;  tho  henrt,  215;  the  largwr  btood- 
vene^  217;  Ute  nrrrrmn  nffHrm^  *21^;  ortMm  f*f 
apecittt  Aen»€,  291;  the  Rcnse  of  "imlL  2^1 ;  the 
€iyc,  221 ;  the-  car,  S55;  the  nrinm-y  orrrnm,  23fi; 
the  genital  ttrganx^  2S:* ;  the  tc*ticlr"i*,  2afl ;  the 
fcMTtolc  orgaJiA.  ^\1\  tho  mainiiinry  glan.1;  233; 
ktreditaru  tj/pMti^,  :!3rj :  the  plaoentn,  i'STi ;  the 
fcetut,  237:  chUdn^D  born  aliv<>,  S3S;  Qfnenil 
retro*pKt^  244;    d/frir»io*fr,   254:    the   primary 


Ktiise,  S5& ;  the  iecoQdory  stage.  356 ;  the  ieitiarjr 
periijd,  SS57  ;  vtsoeral  afTectloiiB,  267 ;  hctredit*^ 
f omits  ^7  ;  prognomO*^  25^1 ;  ititlimnco  ol  agts  ^Ui; 
iejL,  2fi3;  hubiUs  263;  treatmettt^  964,  tht-  qnes- 
tiwn  of  cttre,  *4tJ4 ;  ir«tf«wni»  2im ;  jtrfphttUtJciti^ 
W^l  reir»  I  ntion  of  prostitution,  266;  Vttodn«tioii, 
3Gn  ;  thivlLf  {jf  weL-tinrseK,  270  ;  qumtjon  of  mar- 
rlAgC  S^;  tteatmi'tit  of  the  imttiat  li*lon.  272; 
mtrcutiat  ttcfUmeiU,  I2S0  ;  gt^nen*!  hygienii'  rulen, 
S^  ;  mmUii  o/  adminUttrfUloH  *tf  tuttxtirj/^  285  ; 
iniiiuttou,  2j?6;  faiui^Btion,  28y;  tialhis  3811; 
inlertuii  udiminiKtrnilun,  2SJI ;  hypod^rndc  method, 
2VP1  ;  t/if  <ximhIiialiuHA  of  Imiinc  and  mnrurt/, 
*U2;  contmlndlcatlijmji  to  n«r  rif  merc^iry,  2U4; 
iwe  hT  iifdtdtt  pf  potfuniitut,  Wo ;  other  joiliae 
Malta,  2?1S;  other  reraedieji,  290;  /oca/  maf^(/(Mi<<t- 
ftoift  and  their  trtutment,  JJ<I0:  (ica^nFrMf  iifkeri- 
fimtfi/MifphittH,  I'JUy :  htfiirthitierap^utirit  in  fjttnetat 
treatment,  aOS ;  »}fphiUitniott^  307, 

Pwan^y,  224. 

Swediaiir,  62^  130,  ^2. 

Tardiku,  a49,  360,  4r?4,  47U,  :>i\'i, 

Tarnowaky^  5U, 

Tantin,  I7\l. 

Ttt.vlor,  a.  W.,  I  W. 

TtTth,  aitt-cticniB  of,  in  Byphlliis  1**7. 

Teissier.  .'J4i>, 

TemiKTutiiTi'  \\\  the  foot-aud'tDCutb  di«efi«e  la  nnl- 
»ml^,  51G  ;  in  t; landers  in  man,  357,  •'^00  ;  in  bydro- 
]>|iahui  Jo  lEuiii,  401  ;  hi  rnjie*  of  KHakebitefs,  54U; 
in  jtyphilitic  erupLioii  fewr,  lUi*;    In  trichirkutda, 

Ti-ndons,  aJfecUoiis  of,  in  ityphUiR,  175. 

Testicles,  aBfecttotti,  of,  iu  glandoni  in  horses  'MS;  tn 
fijphilis  2tI5). 

Tlianilmyn,  4  kl,  474,  iTf!,  47;,  4S5J. 

Theaiiifiuii,  433. 

Thiersch,  422. 

ThorimriM,  253. 

Thouiafipin,  371,  404,  lO'J. 

rhoriiN>n*  J^,  27U* 

Thorstcn»ieu,  567. 

Thyniui  iil.ind,  afTr^tionj!  of,  in  typhills,  18EL 

Thyroid  gland,  afftjctioiiw  of,  la  njp^^  184 

Tietleinann,  Gl  U 

Torijarue,,  nlTecLlun^  nf,'  in  gjpbliK  IBB. 

TonriK  ftffectioin^  of,  iti  syphiilK,  llHl 

ToTt41a,  9,  58. 

Tmehea,  affections  of,  in  f.yphiU!»,  210, 

TrftVe^^  3.IU. 

TrcatiiMut  of  anthrnx  of  unimaK  404 ;  of  anthrai  la 
mnn,  4'J7 ;  c»f  cyntirf  rcun  t«l]uioKi',  (MVI,  613 ;  of 
c-  hiniJcocruH,  574,  5H1,  hf^t,  5*^7,  t^%  SSiB;  of  foot- 
and-niuLitli  diii>e&M!!  in  animalB,  5^K) ;  of  foot'^aiid- 
tut»uth  (UiK>a,x<'  !ti  man,  5^il  ;  of  glnnderH  in  horweiv 
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847 :  of  glanders  in  maiif  369 ;  of  hydrophobia  in 
•nimalB,  471 ;  of  hydrophobia  in  man,  609 ;  of 
snake-bitea,  645,  S60;  of  sUngs  of  inseota,  638; 
of  syphilis,  S66 ;  of  trichinosia,  G4S. 

Trichinae,  613. 

Trichinosiis  6^. 

Troussean,  849,  577. 

Tscheming,  331,  348,  438. 

▼on  Tachndi,  439. 

Tttngel,  227,  611,  619,  627,  629. 

Tnrenne,  Auzias,  41,  76,  271,  307. 

Turner,  629. 

Torpin,  517. 

UCKE,  637. 

Ubde,  649,  666. 

Ulrich,  603,  606. 

TJngefug,  350. 

Urinary  organn,  affectionB  of,  in  syphllK  227 ;  tn  tri- 

chinoeis,  637. 
Urine  in  hydrophobia  in  man,  492. 
Uterus,  affections  of,  in  anthrax  of  animals,  400. 

Vaccimation,  a  means  of  transmission  of  syphilis,  61, 
269. 

VaUcix,  171. 

Yaraal,  52. 

Vegetius,  317. 

Veith,  348. 

Velpeau,  571. 

Vcmcuil,  176,  206,  232,  33a 

Verrill,  657. 

Verson,  111. 

Tiand  Grand  Marais,  542,  .MS. 

Viborjr,  :US.  .32:3.  3:^1,  328,  331. 

Vldal,  50,  101,  214. 

Vicnnoi^  68. 

de  ViRo,  J.,  6,  85. 

Villalobois  84. 

VUIcrain,  319. 

Vines  319,  .'i26. 

Vi|)erH,  bite  of,  542. 

Virchow,  27,  34,  166.  170,  172,  182, 184,  187,  203,  206, 
206,  t>13.  215,  216,  217,  230,  235,  239,  246,  217,  250, 
817,  319,  .^>:31,  333,  .^^9,  349,  362,  806,  3(J7,  375,  406, 
414,  418,  i'^l  437,  441.  496,  500,  509,  557,  561,  564, 
Wr..  :m,  OlS,  616,  617.  626,  629,  060,  651,  661,  666. 

Virgil,  4:{.3. 

Visconti,  .^S0. 

Vogt,  r.,  273. 

VOlckens  556. 

Volkmann,  R..  127,  174. 

Vulpian,  406. 

Waqeneb,  G.,  501. 


Wagner,  B.,  35, 183,  186,  203,  213,  217,  406,  413.  416, 

418,  430,  423,  511. 566,  629. 
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